


• 



.. NOTES 3/4/68 BALCH ·J:; 
-3!l j 

S-II-504 Testing - Stage was removed from the Vertical Service Building 
and reinstalled in the A-2 test stand on 3/1/68. Cryogenic proof-pressure . 
test and shipment to KSC are still scheduled for 3/24/68 and 4/26/68 
z.:~ spectively. :/ , 

S-II-505 Testing - Repair of LH2 tank propellant utilization probes and 
additional requirement to X -ray the fo.rward bulkhead of the LH2 tank have 
caus·ed the on~stand date to be changed f;om ·3/7/68 to 3/ 11/68 a~d the dates 
for the cryogenic proof-pressure test and firing to be changed from 4/12/68 
and·4/23/68 to 4/16/68 and 4/26/68, respectively. Shipment to KSC is 
scheduled for 6/26/68. I/" . - .... 

S-IC-506 - Stage ar r ived at MTF on 3/1 /68. Failur~ to meet planned arrival 
date of 2/29/68 was due to high winds at Michoud. Installation in the B-2 test 
·stand is tentatively scheduled for today. 

Public Affai rs - Mr. John Wilford, space writer for the New York Time s, visite d 
MTF on 2/29/68 in connection with a story he is developing on the national space 
program . 

Mr. Neil S t anford and Mr. Norman Matheny of the Christian Science Monitor 
plan to visit MTF on 3/8/68 for general orientation and to take Some pictures 
for their paper. 



NOTES 3/4/68 BELEW t 
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NASA" HEADQUARTERS CONFIGURATION REVIEW: " A Configuration 
Review was held in Headquarters on February 27-28. The following 
significant baselines were established: 

a . MSFC will be assigned the responsibility forjettisoning 
the SLA /Nose Cone. The MSFC technique for jettison is to pull the 
SLA " a"~d nose cone off as ar.. Int~gr"al piece with ~ jettison t"echnique . 
Mr . Mathews stated that the technique to be employed would be deter
mined "by the developrnent Center. He did, however, request that MSFC 
tal:<e ?ne la.st look at the integral piece approac~. V / 

b . MSFC will proceed with design and development of a -.?i
propellant system for the Orbital Workshop Attitude Control System. 
It is currently planned to perform the design and/ de"veloprnent of the . 
control system and propulsion module in-house; ' and to assign physical 
integration of the control 's ystem and propuls ion s ys tem to IBM and 
"McDonn ell Douglas Corporation respectively . I 

c. MSFC will proceed to use modified A TM solar array type 
module for use in the OWS solar array . This modification consists of 
wiring one and oLe-half modules in series to obtain a voltage level 
compatible with the Airlock power conditioning system . r --

APOLLO TELESCOPE MOUNT CONTROLS AND DISPLA YS: The A TM 
Controls and Displays Ad Hoc Working Group met again March 1 , 1968 
at this Center. Progress is being made by the group and a mocl:<:up 
review of the resulting baseline configuration is planned by April 15. 1// 

PRINCIPAL INVESTIGA TORS MEETING: A Principal Investigators 
meeting was held on February 27-28, at the Lockheed Rye Canyon 
Research Facility. The most important agenda item was a report by 
Dr. Reeves of Harvard on the preliminary r~su1ts of the Lockheed filter 
evaluation program . . H.ighlight of the presentation Nas a series of ._ 
dramatic video tapes made at the Lockheed observatory which showed 
the detailed structure of solar flares never seen before. Dr. Reeves 
reported that the present Fabry-Perot (thin film) filter development ---- - . . 
appears definitely superior to the traditional Lyot birefringent filter. 
-ConcU:rr~n~e was obtained on Dlter 'band width and " field of view for the 
H-Alpha #1 Telescope/Camera and an action item placed on Harvard to 
recommend a band width for the ATM pointing telescope within four 

months ' './ 



NOTES 3.:4-68 BROWN p 
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H- 1 ENGINE Reference rotating ITlachinery failure of Engine No.8, 
'during the static firing of S-IB-llon 2/21. : Two working groups have 
. been forITled to effectively cover the proble~-: . . 

Group A is to answer the following questions concerning the hardware = 

(a) :What engine hardware change is required? (b) Iiow and wher~ should 
it be accoITlplished? and (c) . V{hat is the ~ITlpact of the S-IB-205 shipITlent 
and launch scheduies. 

Group B is to answer the following questions concerning the vehicle - .. - . ~ . 
and flight crew iITlplications: (a) :What are ,the crew safety as'pects 
of . an engine failure such as this? (b) Should the LOX seal cavity drain line 
teITlperatur~ gearcase pressure and other paraITleters be interlocked to ' 

- prevent launch with a leaking LOX seal:? and (c) If ·sOITle or all of these para
ITleters should be interlocked~ .what is the iITlpact on the AS- 205 launch? 

Actions taken and/ or inforITlation gathered to date are: 
The reITlaining LOX seals on the other seven engines have been 

reITloved and inspected. _ Severe chipping was prevalent on the inside 
and Q~tside diaITleter of the carbon nose on all inboard engines and on 
one outboard engine. Minor chipping (4 or 5 chips) was found on two 
~outboard seals and one seal was in perfect condition. Review of data. 
on seals pulled froITl other vehicles at Michoud after static firing indicat~s' 

that the e:ctent of seal damage on engines in S- IB - 211 was abnorITlaL . 
Inspection o~_used R&D seals at Rocketdyne ~ncluding those that were 
bOITlbed in single engine tests, show that the seals were in good condition 
.with y~ry few chipped carbon noses. Failure analysis is continuing wi.t h 
the ITlajor effort being concentrated -on ca.rbon and Kel-F ITlaterial analysis 
and traceability. , . 

I 

3 -2 ENGINE One test ln support of the S-II low fuel pUITlP inlet p r essure 
prograITl was conducted at AEDC on 3/1. Subsequent testing wa s canceled 
when the engine ready signal could not be obtained through the f~c ility 
electrical systeITl. T~is cancellation neces sitates an additional air - on 
period to obtain the data required to COITlITlit the J-2 engine to the reduced 
fuel inlet pressure in the S-II stage for vehicles 504 and subs. The next 
air-on is scheduled for 3/8. \ --



NOTES - 3/4/68 - CONSTAN 

STATUS OF S-IC STAGES 

S-l'C- 3 at KSC 

S-l C-4 . R e t e sting wi t h Pos t St a t i c Checkout schedule d for completion 
March 22, 1968 

S-l C- 5 · In Stage St or a g e , Bldg. 420. Enginee ring c hang e s are being 
inc orporated p r ior t o s Lir~ of Pos t Stat i c Checkout. Post 
St atic Che c kout s c h e dul e d for c ompletion J une 11, 1968. · 

S -l C-6 Shi ppe d to M T F about b a rg e P earl R iVe r for s t a t i c firing on 
' 3-1-68. 

S - l C-7 In Stage St o ra g e In F a cto r y Build ing 103 . 

S-1 C- 8 In Horizon t a l Ass e mbly Pos iti o n. 

S-IC-9 R e move d from VAB on F e brua ry 22; c omponent i nsta llation 
in p r ogre ss in H o rizonta l Ass e mbly Pos iti on . 

S-1 C-1 0 Thrust struc tur e , int e rtan k, fu e l t a n k and forward ski rt comple t e , 
painted and stored in fa ctory. LOX tan k i n sta lled in Hydrostatic 
Test Position and b e ing pr e p a r e d for c a lib!':::.tion , proof t e st ing 
and cle a n ing. Testing will b e gin Ma r c h 4 aEd Sta"cki ng in VAB 
will b e gin afte r chang e out of forward h a ndling ring on S- 1 C- F. 

S-1 C-l f Thrus t s t ruct~r e complete "a n d 1:::1 p kk- up pos {:i o :1. I~tertank 
complete, p ainted and st o r e d i n fa c to r y. Fue l t ank c omplete 
and s t or e d i n t ank r e p air pos ition . Forward s kirt 950/0 complete. 
LOX ta nk b eing pr e p a red f o r c lO Se out w e ld. " 

5-1 C- 12 Thru s t struc tur e 55% c omplete ; int ert?.n k 60% c omple te . All 
c omponents (bulkheads a n d ski c"s ) for b uild-up of fuel a nd LOX 
tan ks are fabr icated. 

S-1 C-13 Cente r e ng ine support 70% c omplE:tG ; 10ViE:r fue l bulkhead being 
prepa r ed to ac cep t the clos e out g ore . 

S-1 C-"F Sche dule d for i n stallation i n VAB Towe r f o r changeout of for w ard 
handling ring (a lumi num t o s tee l c o n figu r a tio n ) o n or about 
Marc h 11. 

S-l C- 14 & O n schedule - All m a jor c ompor..E:nt s b eing fa b r i c a t ed ." 
S- 1 C- 15 

• 



NOTES - 3/4/68 .,. EVANS 

MSFC Safety Board Meeting No. 16 

A meeting was · held .on February 27ll 1968 at MSFC for the specific purpose 
of hearing the presentation by Martin/Marietta on: 

1. The implementation of the sa.fety function into the Martin Company. 

2. The methodology employed by Martin Company for performing 
system safety analysis. 

Some ' salient points include: 

1. There is a central safety office with a broad charter which is 
functionally lined to system and crew safety elements that are 
located in the different program offices. 

2. Top technical/operational personnel are assigned to safety. 

3 . . System safety attention is focused on technical/ engineering and 
operations effort. 

4. The methodology employed for system safety analysis is a 
~qua1itative critical h a zards 13 "Top Down" .,. analysis. This 
analysis approach is in contrast to the quantitative Fault Tree 
"Top Down" - analysis approach being propo s ed for Apollo. ,/ 



NOTES 3/4/68 FELLOWS 
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1. Approval of Procurement Requests ~ In compliance with the January 2 
memorandum from DEP-A on this subject, laboratory officials have been 
designated who are authorized to approve procurement requests costing 
$ 2 5,000 or· rnO;t" c • . Spo cifi.c;;: I n born. to1'Y porpot"Hi. c l have noW b OQ i). clo fl ignn.tod · 

by each. l~b dire~tor for approval of procurements unde~ $25,000. Approval 
signatures certify that :-equirements have been reviewed, excess lists 

. surveyed, available stock checked, and the material requested is necessary 
to meet c0111mitn1ents. ''I{ 

I 

2. OperatiDna l Readiness Inspection of the small Neutral Buoyancy 
Simulator: . The Operatio"n?-l -Readiness Inspection (ORI) Committee has 
~om?leted the in.spections of the small Neutral Buoyancy Simu·lator. Of 
:'7 Review Item Discrepancies (RID's) 16 mandatory RID's have been 
resolved and 15 non-mandatory RID's have been resolved. Six open, 
non-manda tory, RID's, that are not considered detrimental to safe 
operation, will be resolved in the riear future. The ORI committee 
considers the small Neutral Buoyancy simulator operationally rea dy 
for manned 'testing with the participation of MSC as well as MSFC personnel. 
A final report will be issued upon resolution of the remaining six open RID's. \~. 

3. Quality Support to Mr. Rees: (Refer to your query on my attached 
2/5/68 NOTES.) At present, twenty-five individuals have been selected 
and placed on tours .of duty with Mr. Rees. Of this number, 1 is assigned 

~ 

u!!ti!~mid-¥arcl?-;.16 ~ntil the first of July; and the remaining 8 will complete 
their tours of duty by the end of July. '.,,..> ' 
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NOTES3/ h/ 68 GEISSLER 
:' ), , 

1 . AS-?Ol~ Post-Flirh t Control P!vulu3.tion : Apot·ential S-IVD staGe control 
probleM has been r eveal ed by further invest igations into the ca.use and 
ef fects of the 17 cps roll r ate p;yro sie;nal YThich ",as apparent prirrarily 
during the -first sixty seconds of S-IVn burn . This sirnal r eached a · maxi mum 
peak to peak a.mpli tude of 3 . 5 deer ees :pe r second . 'The effect of thi s · si rna.l 
on the r oll channe l J\PS cont r ol system ",as to inc rease the maenitucJc o f t he 
dead band ·sufficiently to allow t he vehi cle to exceed the cst alJ lish ed one 
-d"er,ree . ettitude· error zone f o r a neriod of ar:rroxirlJ.at elY t hirty seconds . 
~The roll a.ttitude error i ndicated' by the stabilized ple.tform cUd not exceed 
2 . 5 de gr ees , 11m·rever , only intermittent APS enp:ine firin fFs re s ulted ·Fhen 
c ontinu()us firinG shoul d have occurred . 'Th i s phenomenon has been inves ti p:::lt ed 
and tested on a ·bread board .APS !rlodcl by AsirL on ics Laboratory • Results r e veal 
that t he dead 1Jan d width is a fW1ction of sir-nDl arr.nlitude and freouency . 

.... " .- .. ._ '" - -
The syster.."! ' reveals ·a chan:~cteristic t hat t he 1I1c-. xir.~urr. C!.e::.. o. b and 8T!!pli tude 
a ·tta i nable. is ~lpproxi:nately .12 . 5 .de e r ees . The Toll C'otti t uele error limi t in 

1 ,',_., • ""'w,~~'" . 
,the di gital computer has been ch~,nred froF, t he p r esent 3 . 5 cel!rees to 15 . 
degrees for the A8-502 fli Cht . ,/rhis n e\-l settine: exceeds the maximUI:1 dead 

'-band obtained fran test s and the refore vill keen t he vehi cle fr om losinp . _ ..... 

c ontrol in roll due to os cillatory r ate si ena.ls . It :::.npears that Em electri
c al filter would be the T10st nrorri,sine: solution to thi~ nroblem fo·r .... oth"er· .. 

-future-'fii r,llt vehic l~s ~ The pro1lem v a s discussed at a ~pecial FF.V1G meetinf, 
~helQ '''' ori Feb . 28 . - Addit ional information is published in J\8-201.f Evaluation 
Bulletin , 113 supp l er::ent . ',,/ 
2 . Postflip-ht Evaluation J\ctivi ties : PostfJ. i rht e valuation acti vi ties for 
t he Saturn veh icles , THirticularly Saturn V, have become mo re time consut',ine: 
than ori ginally envisi oned . Also , any requirements for expec1i ted evaluations 
which mi rh t influence a ch ange in mission on 8. subseQuent flirht will c aus e 
an increased ,fOrk load . ( e . f. . , AS- 503 boilerpl2_te vs menned mi ssion de c ision 
i s required "Tithin ·10 days after the fli e:ht of A8-502 . ) In order to J":1,eet 
t hese requirements end maintain our responsibilities , it ~ "Til"l be necess ary 
to inte·nsify our in-h ouse" efforts as w·ell e.s those of the' contr'a ctors . St Cns · 
'have been initiated to inc rease contractor support a lonE these lines for t he 
A8-502 flight eval uati on . The proposed p lan for han dlin g increEl.sed a cti vi ty 
i n the flight evaluat ion area will be discussed in the . t·!arch 22 HeeD Council 

,. Neetinc; . '. 
3. \-lind Turbulence Ef:forts : Our Aerosnace Envi ronment Division held a 
meeting Feb . 28, 1968 , to discuss the a~ronautical clear ".ir turbulen ce work 
f or which "\-j'e received furids fror.. OART . 'Attendinr: "rere representatives from 
\-lri ght-Patterson Air Force Base, NASJ\-Lanp;ley , NASA-ERC, and Dr . HcCreaty 
o f t-1eteorolor,y Rese G.rch , Inc ., our cont ractor . An inte r-agency / center 
c ooperati ve approach to the contract study w<"s developed , and \ore are lookin e; 
fonTard to ail , in-depth research effort , making use of our FPS-16 Jimsphere 

. data, to study the c l ear air turbulence problem. }·Iuch of the theoretic a l 
and analyti cal "\-Tork will be directly applicable t o our space vehicle oriented 
i nterests in t urbulen ce . '/ 



. NOTES 3-4-68 GRAD I"""'f .. , 

'-<, _ .... ~ '/, 

r , / 

1 . QUALITY AND RELIABILITY SURVEY IN MSFC: Reference NOTES 2-12-68 GRAU 
(copy attached): The official report on the subject (or at least a 
draft of it) is due to arrive in the very near future. Since it will 
~on~ain · m6re d~tailed · irifo~mat{on,than could be furnished in the 
debriefing session, I'll wait for this to establish definite action 
items or make suggestions. '/ 

2.. S-I1 HELD ACTIVITY: This Laboratory has generated a matrix for each 
, S-II stage which shows \vhat inspection such as X-ray, dye penetrant 
and visuals were performed on all LHZ and Lox tank structural welds,_ 
-Inspection activities from completion-of manufacturing through launch, 
including special inspections performed at Seal Beach, MTF and KSC, are 
covered. The matrix provides high visibility as to the type of ' inspec
tion performed, time since last inspection, conditions the wel~ has been 
subjected to since last inspection, and should assist materially in 
determining additional inspection requirements if new problems are 
encountered on any given weld. 

3. S-11 VENDOR VISITATION PROGRAM~ Representatives of this Laboratory 
and the Saturn V Quality Office participated in a recent S-11 vendor 
visitation program. Representatives of NAR/SD made presentations at ' 
the facilities of Aeroquip Corporation, Aircraft Division, Jackson, I 

Michigan; United Aircraft Products, Dayton, Ohio; and Pesco Products, 
Divi$ion of Borg Warner, Dayton, Ohio. In each instance the vendors 
were highly receptive to all comments and appeared anxious to receive 
information regarding performance of components ·they had supplied. 

ATTACHMENT~ Notes 2-12~68GRAU (Dr. von Braun's and Mr. Weidner's 
copies only) 
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I~OTES 3/4/63 HAEUSSEI~l/\NN 

1 , AnI Control anti Di:-:plays The' Ad Hoc group on Controls ar u Displays (CtiD) 
met Ta's'C"'rFidaV~~~" -'lT\e"~m3Tl;-sub j cct -of 'dis cussion Kas on tht" r e- qui rcments for 

.... grotlllu COllt rl) 1 (HF Lli!;i ta 1. cOllunand link) duri ng the manned and unlllanned phases 
.jf f1 ight ' The i l;:p rlc 'L on the 'C~D pan e 1 is that yhcn ground cont rol is 
involved. an un mab j guous status of the system must be dj splayed to the . 
astronaut , l11C requirement for an unambiguous status i-ffiflacts the design of 
the hanlw3rc (rr:01'C pane l area; po,,,eT, etc) These ground control requirement s 
wen: generated by Flight Operations Directorate personnel and \\'c re considered 
preliminary sInce Chri s Kraft had not signed off nor had the tvlSC Project Office 
In general ; we are mak ing good progress wi th ~ISC no\\' in i i.lenti fyin g ,the ,: 
import ant design criteria \-Jhich is allowing the Control and Display design to 
pro ceed : At our next meeti ng on Ha r ~h 19, ~1SFC will present a tot.al list of 
C&D funct.ions and implementing approaches as applicable to each ATM subsystem 
(expedmcnts. electrical subsystem t pointing control subsystcm-i etc : ) ,'~ 

2 , CS r-I/UI Solder I'rob1ems, Based on a request of Dr. Recs t a brief survey of 
.the cTr:rTi~on,:r(;' ~ ii:a-!:-J\~~t;·:~-·u'ic d j n the L~1 and- CSM wasmad~ by memhc r s of the 
Cr;i~kc tl So l J et' CWi' ;:'1 tt. :..",:e. . Nine , cOlTipani es we re visj tee .. fro m J,1fluary ~ thro ugh 
Februa ry lo? 1968 Th...:: PU',pose \'''(is to ascertain whether or not the cracked so lde r 
joint proble:m e xpe 1'ien;:ed at ~Isrc existe(L After visually inspecting t he ha r<.h.;are 
and reviewing the pac ' a gi ng me thods; the cracked solder probl em j s equally grea t.. 
if not gl'cat.er~ than at ~ISFC. - . 

3 , Servoa'ctllator for SIC . AS =S02 ! (Reference Notes 2/26/68 Haeu5se.rr.mIln ) 
In tTie=~sYt"Tr;·c;·g C~ilC.rllator~'~liivesl rgation of the SO~1 actuat.o r housing fa ilure" 25 
ac uator housIngs of the old type in storage at Moog were e. amincd for evidence 
of cra ~:ks and/or other Llefects , THO ,defini tely cracked uni tS j and two s uspe c t ed 
units were djscovered These were the housings left from converting 25 each SO~I 

~ . . ., 

ac tUiltors to the 6013 confi guration : The new 60B housings are processed 
differently from the old SOM units and are not interchangeable" The SO~I units 
were stored at ~.o og for future disposition ; An extensive test p r ogram by ASTR ~ 
P&VE b ~lo0g and Boeing loJ; 11 be initiated to determine the C=luse and effect of 
thes e, era {:h ; and any 1"(' labensh i I', tt) p resen tly (' xis t j ng (lOB c .. m fi gul'ation un its 
At thi s. t:im~. 'it is known that the definite faihncs and the· sl!:,pected f<,~i1mes 

• we re from . the ~iamc fo rgin~ } ot and heat t r eut 1 at of 19 each 1/ 

4 . '~!·~:'~ .. S2!~E!~.j,1. " ,~J;£f~.~.:.~~t=.!~~:'~~ Continued te~,t.ing off-light G)ntrol • 
C')mpnte r:\o S06 on A.S .. S02 reveal e d a wi ring error in the COT:1pute'f . This eT'rOI' 

causes. n cr05S coup l:i ng. ucb:een channc Is in the control computer , Simul at i ons 
have shown that ~his condition would not have deteriorated the flight performance 
of the contro l s yst em The total simulation has bee n t he method used t o 
ascertain if th e to t al circuitry and ha rd\-J are is satisfact ory Tests \-J UI be 
ins t i tlltCJ by t. he ~lanufacturer to c.heck all t he \vi ring of th t' comput.er be fo Te 
(lny 'moJul('!s are plug ged in The AS ~S02 computer has been corrected an d is back 
on the 1 Clul1:ch veh i r.:l e ,,"'-

~ 

~ S i) ft' 'i'Hl,r: l l:1f ' l'(,'S ·\S _c,O'! A change ~~' as l11tJ de to the AS 502 flight progr,am on 
Fl'id '~YI<;; t i ';~' ; ~':r~;~-<~~ ~' ~\i1-~<~r; '1~;g~-',,,as in lhe ~' \d ' ch sC'l':"CLOt t"hl:: ,!nd consisted of 
dia'12.in~: t }:r; pd il t tev('l ~;Cl1sor <.!l'f1i.ng ti me f r om T6.;·6~q . 2 t. o lu~66:; . 1) The I.'hang,,-
\.,r" , rE-i~lj,tliit~dCln.j app coved by 10 ~~ ftc'r ha· .. ing pn:dov:;ly fl'7'i d~y ) b-:-cn 
disJ.pprovcd by the Saturn V Lcv{' l fl COJ lhe r(:con ::. i"':rt';l~L~a \i<~5 pt01r:p;!.'d h)- ~ 

slip ,ir. til : .• ~ tart. of th ~: FRT at KSC The ('/l ange has b"'Lil l1.1d.:: ,lnd a lIfi~ Il1ag,r:dl ., 
t :l·rC \.' ! j ' ' : pr' t t" t: II " C'l" ~' C:,~ttJ rJ·r. ' ,;f'1" 'l" !\') '-' n ',(' )1' " " ~I 'l"'n- 11!(" " ' - <, ' l l''l 'k" I' I'll • ,' " .. ' .• . • ' ~ . . . :" - .. " . "'/ ,_. ,.. " • , . ... '. 1 < ",,1.: , , .! u .),:. c. '<l _ . .. , 

casco,' ;1 ,f.;j , ! ~ ij t~ ,,::: , r,h;,: , t \,' i~C 



NOTES 3/4/68 HEIMBURG I 
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$-1 I KSC FILL TESTS 
A series of S-I I lox fast fill verification tests was conducted at the 
West Area F-l Test Stand to investigate possible slugging in the vertical 
lox facil ity. 1 ine as the saturated lox from the cross-country transfer 
line flash es. Data from these tests are being evaluated. 

APOLLO TELESCOPE MOUNT AND S-IVB 'WORKSHOP 
Tests are being conduc ted on the various concepts of providing a Zero G 
condition for Solar Panel Deployment tests. Three different concepts 
have been investigated at this writing, the fourth and final will be 
tes ted as ha rdwa re becomes ava i 1 ab Ie. , . 
$- II -4 (MTF) 
5-11-4 was' re-installed in the MTF A-2 Test Stand on Friday, March 1, 1968, 
forpre-cryo proof checkout and test i ng . .. 

\ 

$-IC STAGE (MTF) 
The s-lc-6 stage is expected to be installed in the test stand today. 

$-11 STRUCTURAL TEST PROGRAM 
Boeing personnel are expected to ·start work on the access tower today, 
install ing instrumentation cables and J-boxes. Facil ity construction is 
progressing on schedule. ~ 

S-IVB TEST STAND (MSifl 
Test S-IVB-055S, a planned pre-mainstage "idle mode" of 10 seconds and 
75 seconds mainstage, was conducted on March 1, 1968. All objectives were 
met successfully. \ 

RESPONSt TO QUESTION BY ~R. VON BRAUN ON NOTES OF 2/5/68 ' 
Three concepts of simulating Zero G for the Apollo Telescope Mount Solar 
Panel Deployment Tests are being investigated by R-TEST for R-ASTR. 

Each of these concepts util izes air pads, for translational motion. These • 
pads are rubber diaphrams attached to steel plates. Air is brought through 
the plates and allowed to escape through holes in the rubber diaphrams which 
allows the unit, and any item supported by the pads to float on this escaping 
gas. The three concepts differ in the approach taken to supply gas to the 

·- ~lates such as ground air source and umbil ical connection, and two types of 
motor/blowers mounted on the plates. 

At the present time one blower/motor unit is providing the more reI iable 
system, but the ground source and umbil ical system is more desirable from 
the operation end. 

A memorandum, with pictures describing the test series, will be distributed 
- ina few weeks. \ 



NOTES 3-4-68 HOELZER 

1. AMTRAN: Computation Laboratory has received an experi
mental graphics terminal, the DEC-339. This termina l will 
be- -used in preliminary graphics experiments, particularly in 
printed circuit board design for Astrionics Laboratory. '-~ 

2. RSIC DATA PROCESSING SUPPORT: At the direction of top 
management, additional resources within existing personnel 
have been allocated for the development and implementation 
of ALPHA-2 (Automated Literature Processing Handling Analysis) 
in support of the Redstone Scientific Inf6rmation Center. 
ALPHA-2, an on-line data processing system tailor-ed to 
Computation LaboratoryT s third generation equipment, will 
replace ALPHA-I, which is currently being processed by 
Computation Laboratory in a ba-tch-processing mode on second 
generation equipment. \ -.-



NOTES 3/4/68 JOHNSON 

Meeting with Research Institute - On February 28, Mr. Miles, 
membe rs of his staff, and I met with Dr. Thompson of the R e search 
Institute to discuss our FY 69 program plans and the compe t e nces of 
the University of Alabama, Huntsville-Research Institute combine . 
We out.11.ned for him in fairly ge'neral terms the technical scope s 
which we normally cover in each of the discipline ar e as. Where he 

. thoug~t he would have a particular competence to offer we gave him 
_ mor~ detailed information on the types of work we had under way in 
the "area, who in the laboratories was responsibl e , and what n ext 
~ .. - ~ 

J _e a r I s ne ed s look like. ~_. ~I2:~_9 .11l ?.g ~~ jl~£l~., ~C? , e.:r:. C:0 ~r:a g e 11;i S s t.aff ~ 
'::~~....J.'<eg~~.~~.~ ~by yi.~~,t~n,g. wit!; '?t;! responsible pers onnel and de t.~ r-r 
mining the details of our n eeds. 'rft appears ..p? .~ ~ibl_e for them to 
'd'ir'e ;;t ' a'"nci" pla<n: their 'i~dividual -tasks to meet our requirements; but 

. still allow ,room for acapeD?-ically me~-ni~gful aci~~~<;::~d ref3earch. , ....... · 
The conversation was ye!y much like those we have had on numerous 
~c~asions with con1pany technical reps. If the university will now 
follow . through with some individual contacts, they should be able to 
develop a program of res earch that is highly beneficial to us and to 
them. But they will have to sell individual tasks and individual re ... 

tr' ............ --~.- . ___ -_~ •. "--~~, ......... . _ ......... ~_. ~'''' ._;o._~"' _' ... ,,,,,"":;. ... _.w:_ ... _ ". __ '.,' . 
searchers. i-

-.,,"T' :;,- .. , ..-- . ~ . .. -' " I' 

Payload Working Group - Dry Launched Workshop ... In response to 
your question on my note of 2/5/68 (copy attach e d). I can propose 
no specific short term action. We are preparing a brief description 
of a plan which might provide some long range solutions; it will be 
available in about two weeks. I would positively recomn1end not 
calling in either Dr. Mueller or Mr. Matthews at this time. 

I , . , 

. , ' I 
/'" '" .. ,; f "· , ...... 

I . 
1 o · ,) 1 • " ... t I', .1 \.' 

(' .", . . 
I I ,.. ... , ~ J 
I -rJ/~ C:J '~\. 

r. '. , 
" -"" ...... 

/ 
,) 

Ed Buckbee
Translations
B.J. I guess I should reiterate this to Dr. Hermann. B




NOTES 3-4-68 KUERS 

1 . Neutral Buoyancy Simulator: As schedul ed I the initial filling 
operati on for the large Neutral Buoyancy Simulator started on February 29 , 
1968 . Approximate ly one foot of water was run into the tank and then 
drained to check the basic pumping system and to flush the pipe netw-or~. 

Filling operations will begin this week and will be accomplished in ten-foot 
increments. _ J:. survey will be made after each ten-foot increment to verify 
that the foundation settles evenly. I n order to gain use of the large 

I-s-i~1.ilator. by mi_d-March I we plan to activdte one quadrdn-t only initially. 
Activation of the entire tank will be accomplished by April 15. Installation 
of instrumentation cabling and air supply piping is on schedule. Relocation 
of instrumentation from the _ small simulator to the large simulator will _ 
begin on March 4. r t is expected thdt , the ORr Committee will reconvene 
in mid-March to begin re_v_i.e":,, of the large 5i mulator . \' 

2. Delivery of Damper Arm System - ML-3: The third Damper Arm 
System ML-3 was completed in our shops and shipped to KSC last week I 

two days ahead of schedule. However I the shipment of this system was 
made with the shortage of a Hook Box As sembly and a Distributor and d 
Panel As sembly which were retained here for incorporation of a modification 
of the hooking mechanism. This modification which was first labeled as a 
product improvement was agreed upon a week ago between P&VE I 10 , and 
KSC. The modified hardware is sche duled for delivery on dock KSC by 
March 21. This modification time includes testing and checkout. No new 
procurement is involved in this modification. _ We have thus completed a . 
very ch..:llienging task in the development of this system and will for. some 
time only be involved in supporting some product improveme nt and spare 
parts provisioning tasks in this program until The Boe ing Company at KSC 
resume s full responsibility for the system. l 

3. S-II Facility/Dynamic Te st Stage: Corrosionremoval dnd re-iriditing 
of the bulkheads I baffles I and sidewalls of the LH2 tank were completed last 
week. , .. v 

.. 



.. ..---' "',:. / . 
- , 
v 

L COMMA.l\lb M(',buLE (G ,rvQ._BON"~ING PR(n~,L~£,! : In a recent tes t at Nor th 
American R,.)c.kw,;, ll (N~) ID-:;v.?"2~Y ~ a _failur '3 occurred in ttre stttic,tut'e , 
j oining the LES to th e C~. The, fal lute occurred in a hone yc omb cOn1posit~ 

• s t~U~-t 1 re and s tar Le e. at the bonde d j oint between an internal iiI - beam" 
·stif fenE:.r a,nd the al ' minum.face sheE:!t. ,At this tl.me, we don It know 
whether the HT-424 bor:.d f~i led bt':d ') r e' or af ter' t'h e face sheet • Dr. Rees 
has r equested our s upport in ev aluating th e. failure since CM~ s l ' -through 

-)~?. ~J)ege c.ly have, the same configuration a,nd about 130 MR actions wer~ 
writt~~ ftgainst the f~brication of the parts . Dr. Stuck~y (Materials 

-Di~-:C;ion) will b e. gcing t 'J NR tocay. 'r--
2. S -' II~3 THRt'ST Sr:'RUC7GR.E =ES~_ (404): The MSFC 404 Test Program 

._was_. successfu.lly comp l '2 ted 2 ~28~68 • . Cc,mplet'ion. of , this program fulfills 
the test obj e ct i vE.s that we r e not att'ained on the thrust structure 
during S ,,11 ~S testing atS(2al ' E<::;~ach , California in 1965. A total oJ , 
12 limit condi ti ens and two ma s t s eve.re ultimate conditions were simulated 

~ dur ing 404 testing. All thrust l oads, actuator l oads , and associated 
~engine shear l oads \i";3:.r~,- te.s ted to 130% of limit l oading. \ '.,/ ' 
-3. AAP SYS'?EMS SAFETY P~~El! : 1:.1. resp \,:;:r~:3e t o NASA Headquarters emphasis 
on Faih::re Effecte. An.alysIs 'rEA) .e.s th'2 primary basi s f or reliability 
and saf2 ty hazards ana lyses, a~ i ntercenter FEA Working Group was 
established t o i.nsure compatible a'D.alysis, interface identification and 
responsibilities , and an i.ntpgrated analysis for the A...A..P clus ter missions . ' 
The working group ' membership is as f e llows: OMSF - Mr. R. Storm; , 
MSFC - Mr . J. Gilloo ly; MSC - Mr . C. Vett,~ :r and Mr. W. Sullivan; 
KSC - Mr. J. Joyne r •. 
4. SMALl, MANNED ROVI~G VEHICLE (Sl~_-;' STDD'":{: At the 2-26-68 meeting 
of the Group for Lun;:l.r Exploration Planning (GLEP)" the unmanned, 
remote-controlled (RIC) version of the lunar roving ;~~i~le ' was ' 
emphasized- because of (.1) the lowc, ~ li.ke U.hood of 'contamina t i;on-' wi th 
-the --R./C ·-ver-sion, and (2) the. Li~g02 m.:mb,;,r 0: surface samples from a 
very large area which can be obtafn~dby t _h l? Ric ve r~ion. It appears 
now that the science package ~.;:i 11. bp- about 200 pCl unc\s, based on 

-----'. ---.. --.-

pre1 iminary JPL i n f 0rmation . Cap tain Sche r ""...! r I s visit is now sch,:;duled , . ... -- ' . 
• - for H~,rch 12-13, 1968. A presentation __ is being prepare d which ~vi 11 i"1 l...J ,'.--... 'r J: !~"r.-

descrl.be the status of our work (I n SMR;. A stv.dy has also been I .':. .. ~-: i:·r:,. -)' 
iI1~ITi ated on the app 1 i c. ation of an i..'. [',:nanD, ~' d, I'emote ~ controlle d roving ..• '/ ' .: 
v ehic le to be used for both lun-;r acd e r:.m?nned plane tary programs. ·i/ ,:., .. , ' -" .:-

5. EXTRA'1:ERRSSiR:.AL R3S.QlJP.C~S, S!:3GROl;P ON BIOJ,:'ECHNOL0GY AND HUMAN '.' ~:r ~~ . 
FACTORS AD HOC HORXTNG CRQUP: Mr. V8.ccar8 , member of the Ad Hoc Working , :.-
Group, attended th :~ 6 t h annua l m:o;s ting at Brooks AFB j San Antonio, ''", 
Texas, on Feb 19 - 21, 1968. I'D. th8 huma n factor s engineer ing area, the 
use of I'ne \,1tra l buoyancy l'l (as \ve 11 as the KC-135 ai rp lane) was 

- emphasized as a m~ thl)d for simulating 1/6 g. / ' 
- __ . V 

Ed Buckbee
Translations
URGENT --->B.L. Like to have a briefing on SMRV before Scherer gets here. B




NOTES MAUS 3/4/68 

Production Rates of S?-turn V (lnd Saturn IB:, This is in response to your 
.tequest tha t we obtain OMSF's views on the fact that the "NASA Flight 
Schedule Supporting FY - 69 Budget Program" did not show a follow-on 
2 X 2 production for Saturn IB and Saturn V. The schedule reflected 
only the "approved prograrrl:" and the missions requested in the FY - 69 
budget and as such, did not show a continuing 2 X 2 r a te. The po s ition 

, taken by 'Mr. ' Webb and Dr. ' Mueller in ' testimony before congressiona l 
committees is as follows: 

On February 27th, in. his appearance before the Senate Committee on 
A~ronautica1 and Space Sciences, Mr. Webb stated: "In Apollo Applications, 
\l-!·e ·arereducing production rates in order to hold expenditures to a minimum 
W F6-68 and FY-69. The delivery rate of Satu rn IB's after the first 12 
~nd of Saturn V's after the fir st 15 will be reduced to two p e r year. We are 
~tso carefully analyzing with the DOD future requirernent~ " for large ,l a unch 
v~hicles and will consider further adjustITlents. 11 ' ~ 
-, On February 28, Dr. Mueller in his appearance befol~ e the same 
C~rnmittee stated: "The current Apollo Applications mission plan aSSUITle s 
~¥a. i1abi1ity of Apollo Saturn IB vehicles 207 thru 212 and follow-on 
p r pduction of two vehicle s per year beginning with 213. Apollo Saturn V 
Vehicle s 513 thru 515 have been designated for Apollo Applications with 
follow-on production also at the two per year rate." 

I 
__ appearance before the Senate Committee on Aeronautical and Space Sciences 

l;\.:', :"':/1-:'" reflected on the Titan III and its possible effect on the Saturn Programs 
.. ----;--' by saying: "The Titan III vehicle that DOD will use to launch the MOL is 

It is of further interest to note, however, that Mr. Webb in his 

. I' . a very successful, very capable, very effective booster that can go on a 
J; ![5!~l~\ moment's notice. It is i~stant reacting, practically. On the other hand, a 
. ..:.... :' __ Saturn IB will carry a larger payload. ,So_ w~_ now have to discuss with them~ 

>/:..- ~~'c';"ll~nether in a shortage of money. we will drop back to where we will have 
bo.,'u ('t1r- ,for NASA use the Titan III, which is not as large as the Saturn I B or whether 
;h ~t( WI J we b<?~?sh,all have an)nterme diate rocket bet~eeT! .t h.e .. Saturn , I~ a'!1d t?:. 
j; .r • . .', '.;." Titan III. . .g_Y'e do that, we will probably pha~e out th~ Satu~n l B . " 
, '- _ :'~~'/I . ,_ He further stated: " .... at this moment, we are engaged in two lines of 
.- d .~ ~(I..! U 'activity. " The Thompson Committee is studying requirements for a 
\ :'£ ;·t::. Saturn V Workshop and at the same time we are engaged in preliminary 
~~: :'.-L ,'~\ ( discussions with DOD of needs for a booster for logistic purposes. (Ref: 
I :'~(~~t '; , My notes 2/12/68). He concluded by saying: fl ••• Saturn IB inclusion in 
'( (J" ,', .,. \ this budget at two peX' year - - ,is an indication that ~e feel we need at 

" {. \. ~ least that class of payloa d in the NASA program, but would drop it out 
;\tr,q, _.... \f we could agree on another booster." , . 
(: '''';.,)' 1'", , 

• ':: ...;·.4"'.· !~!f (-. ~ '. , 
t '- .'\ /. Jf"1 ;... 

~~ j) ~ \ t;~. ~' .,: ~~)i I; " 
I .. ~ • t ~, " 

, 

,',I. I, :,<; "}:,,~~ :1 .t/:" "1(4" " ~~ . 
... ........ _~, t ,,. .. ,_ <. , 

j ' 'or " , ' . ' 
1 --..,-0' , , 

Ed Buckbee
Translations
URGENT---->Jim Shepherd We should base our internal discussion on should MSFC bid on Titan IV management assignment if Saturn IB is phased out on this Webb statement. B




NOTES 3/4/68 RICHARD 

LM/ATM Task Force Meetings: The agenda for the LM/ATM 
Task Force Ineetings is now as follows: 

March 9 

March 15 ---.--._- ~ .... 

March 16 -

March 17 -

9:00 a. m. at Ball Br'others, Boulder, Colorado 
ATM Experiments 

9:00 a. m. at NASA He,adquarters 
Cluster Problem Status, Impact of ML-l3 Schedule 

9:00 a. m. at NASA Headquarter~ 
LM/ATM/Cluster Subsystems 

9:00 a. In. at Grumman, Bethpage, N. Y. 
LM Sy s ten'lS and AAP Mod s 



.NOTES .3-.4-68 RUDOLPH 

1. AS-502 Launch Vehicle at KSC: 

o For the second time, the fligh~ __ ~~ntrol _<: _o~p~ter _experien~ed _ 
cross-channel coupling. This latest problem occurr-ed during r~l?-Y_ 

~--redundancy testing on Thurs., 29 Feb. 68; therefore: 

- . the computer was remov:ed from the vehicle on Fri. night, 
1 March 68 and--r~tur~~d to Electronic Components, Inc., (ECI), 
st. Petersburg, Fla., for repair; 

" ....... 

- inspection indicated a_~~~~&._ ~r~or in the internal wiring 
harness; 

- the w~J'ing was corrected and the computer was reinstalled 
in the vehicle on Mon. morning, 4 March 68. 

o The ~~~Jgent efforts and wholehearted cooperation of personnel 
in Astrionics Laboratory, the IU Stage Office and KSC were responsible 

- / 

for resolving this problem without impacting vehicle checkout activities. ',-./ 

o Because of spacecraft problems, the Flight Readiness Test (FRT) 
was rescheduled for Tues. - Wed., 5-6 March 68 (liT-Oil at 11:00 a. m i. , 'EST,_ 
Wed., 6 March 68). 

o Launch is now scheduled for Mon., 25 March 68. V 

2. AS-503 Launch Vehicle at KSC: 

o Pull Tes t on the vehicle (in order to calibrate the s train gages 
which measure compressive and tensil bending stresses) is scheduled to 
·be accomplished on Mon., 11 March 68. 

o All testing activities are supporting a rollout of the AS-503 
~vehicle with Boilerplate 30 spacecraft 10 days afi;~- th~ AS-S02 launch. 

3. S-IC-6 Stage at MTF: Stage arrived on dock (from Michoud) on Fri. , 
1 March 68. Stage is scheduled to be placed on stand today, Mon., 4 Mar. 68. 

V/--

4. S-II-4 Stage at MTF: 

o All X-rays, dye p enetrant inspections and flaw repairs have been 
completed and stage was reinstalled in test stand on Fri., 1 Mar. 68. '/ 

o Cryogenic proof testing is scheduled for Sun., 24 Mar. 68. '/ 

· 5. S"'-II-DStage'at ' MSJ~~~ Stage was. placed in vertical storage in the MSFC 
Dynamic Test St~nd on Wed., 28 Feb. 68, in order to release the ground 
transporter .. \ / . 



( 

NOTES 3/4/6"8 SPEER 

1. KRAFT VISIT: The meeting went according to schedule. MSFC 
participation was very satisfactory in spite of other conflicting IT1eetings . 

.. 'Main theme was how to strengthen :mutual ties between operations and 
design. , During the ' systeIT1s discussion we developed'1!lany general 
considerations which will be us eful for the ongoing design effort and 
forthcoming reviews. Examples: provide true redundancy for 
a1l crew critical systems; evaluate zero-g effect on ECS gas flow; , 
assess onboard spares re'quirements for long life; assist P.I. 's 
in developing their real time data requirements; develop rationale for 
trade off between manual, automatic, and ground co:mrnanded functions. 
All system.s briefings were' very well received by Kraft. In discussing 
IT1anagernent interfaces we agreed to augIT1ent MSFC I S support to 
Kraft's Flight Operations Plan Meetings (FOP) and in turn have active 
participation by MSC Operations.in our design coordination panels. We 
shall atte:mpt to , define in the nea~ future a satisfactory division line 
between FOP and panel scope of effort. In addition, we are to establish 
a new AAP resident group at MSC to effect the necessary day-to-day 
working interface with Flight Operations and to prepare for our 
participation in the mis sions. _ I believe Kraft will develop into a strong 
,a!ly for our cluster concept and effort if we continue ,to strengthen our _ 

. t ,echnical interface with MSC Flight Operations ~ v.,.,... 

2. AS- 502: The L/v Software Interface Test was conducted from Houston 
Mee on 2/27. Except for minor pad probleITls causing some delay, tb.~ 
test went very well. All commands were transmitted and 'received by the 
-L"iV as planned. At no time was it necessary to retrans:mit a co:mmand. V ....--



NOTES 3-4-68 Stuhlinger 

1. FLIGHT EXPERIMENT ON AMBIENT GAS COMPOSITION: In connection 
with SSL's contamination study program, Dr. J. Cortez attended the OAR T 
Experiments Review Board Meeting on 2/28 where his proposed 1.1SFC Flight 
Experiment #81, "Environmental Gas Composition," was considered. The 
board, chaired by Dr. · Kurzweg, unanimo.usly approved the experiment and . 
recommended that we 2r epar e the appropr iate 1122' s for immediate definition 
funding . An OAR T number, probably T029, will be assigned to thi.s experinlent 
next week. ~. 

2. PROJECT ASTRA: Dr. H. Smith and Dr. N. Roman asked me last week 
whether .MSFC w0).11d be interest~d)n accept.illg project management fur ~~~. 1--' 

,;r::~!;;:t:~~W.~~:~ i:~~ht::t ~~~~~~ji.i;!l;~;';;;:tt;'fit~:;!;~ i:i-~:~t~~~ . : f;{~-
learned more about the project, and (b) we have had time to, establish a Center '} 
rp-o 'sit'i~n:-- ':L~:~ s ,p-ro~r~ed b~ckground material on Pr~jec\; ASTRA, '>a~d 'I J' , '!~ ':'\i _ 
~ ., ".,,:- \ ' t.fc...,,'" 
. suggest that ~jQl~,t!y.~~h, :~§9 ,.pr~p~Fe a presentation on A.STRA as s~g 't ..) I. ' 

as we have digested the existing information on the project. ' 'C C,!!N(r!~ 
-----.. ~-.,,-,~~-....,-.. -,-,.-' ... ~" ':''"'.:: '~1 I Ct,";'::, . "I;' ('Il~ ~1e -B .' 1\ .Y~~J' " t' 

3. OWS PA YLOADS STUDY EFFORT: The final version of the astronomy section - .. # 

for the Payloads report for the Doug Lord study was cOnlpleted jointly by J. Downey 
and J. Olivier this week and furnished to Mr. Piland. We feel that there are too 
many astronomy and other experiments on the C Workshop. However, since 
''there 'was no active OSSA participation, we did not think that it was our place 
to choose, as an example, LAOT in lieu of E1.1R-II or ATM-B, etc. Therefore, 

'_ we incl'l1ded all of the astronomy payloads in which OSSA had expressed an 
interest, and this forced the configuration groups to consider 'all 'configurations. 
When OSSA provides the required guidance, the C Workshop payload can be 
reduced to practical terms. \--

4. LUNAR DRILL SUPPOR T: John Bensko will begin a series of Held trips 
around mid-March to ~_eI.eGJ ,several drilling test sites for the lunar drill,: The 
dr ill sites will be in regions with very low ground water table and will be selected 
on the basis of Geology, accessibility and convenience of quarter s for the test crew. 
Two regions have tentatively been selected in cooperation with the US Corps of 

Engineers (USCE): one in southwest New Mexico and the other in the Gila River basin 
in Arizona. Preliminary studies have been rnade by Mr. Bensko of MSFC and 
geologists at USCE during the past several months and attempts will now be made 
to obtain select locations. Leases will be obtained by the USCE for a two to three 
year per iod to allow for any setback in the luna.r dr ill funding. Since we don't hztve 
any travel money left, and we never get enough, Mr. Bensko has made arrangements 
to .get invitatioI:1al orders fr om the USeE . .,,----

5. EMPLOYEE RESIGNATION: Dr. Larry Wood, Physicist at SSL during the 
past s LX year s, GS- 14, who hasoeen active in a number of projects including 

. electric propuls.ion, AMTRAN computer, plasma physics, and planetary exploration, 
will leave SSL 'on 3/8 to jo,in the Electronics Research Laboratory at Corning Glass 
Works. The reason fO,r his resignation is "better opportunity for professional 
advancem'ent. " ' I \ r . . . '.... J.f:. it({ '..- t.... let;, [/:::... - .. J --,""'-

Ed Buckbee
Translations
E.S. Let's not be too wishy-washy. The answer is yes. B


Ed Buckbee
Translations
Sorry to see him leave. B
(Larry Wood resigned for better opportunity for prof. advancement)


Ed Buckbee
Translations
Please invite me. B



" NOTES 3/4/68 TEIR <. 
--./3/10 

s- IB-ll LOX SEAL FAILURE: Following Dan Driscoll's report of the 
findings ·of the S-IB-ll failure . evaluation group, Bill Brown and I organized 
two working groups to determine actions to be taken on the H-l engine and 
S-IB stage for SA-Z05. One, he~-d'ed by Jerry Thomps..on, P&VE laboratory, 

. ... ' -" , ... \_ •• -.-.... - --.. 4 ....... ··- ... 

is to study and recommend action to be taken on the LOX seal. The oJq~ 
is studying crew safety and launch ope rations aspects and dete rrpining 
whether additional interlocks are required. It is head'ed by Fred Vreuls, 
R --SE.We have e~tablished M~rc'h 11; 1968, as ~ final r~po;t- date . . qu~ 
objective is to have any changes in the S-IB-5 stage completed and ready 
to ship by March Z5 to meet the present need date. ~r-

USE OF FLIGHT BATTERIES FOR CDDT: Recently KSC ~nilaterally 
required flight batte rie s in the missile during CDDT in lieu of the previously 
used rechargeable batteries. We agreed to furnish . them for SA-Z04 rather 
than trying to establish a hastyposition just prior to flight. Saturn·V is 
also furnishing flight batteries for the AS- 50Z CDDT. Astrionics' position 
is that flight batteries are not required for any prelaunch tests and that an 
external source could be used. We agree and are currently developing a 
Cente r position on the matte 1' . ........ 

HYPERGOL COVER AND WATER DELUGE SYSTEM: KSC isnot adequately 
supporting the requirement for the hypergol cover and the water deluge systeTIl 
to protect against spacecraft hypergol leakage. AdTIliral Middleton has sent 
a letter to General Phillips describing their plans for AS-Z05, Z06, 50Z and 
503, requesting approval of their minimum system. Ifor 205 they would not 
use the cover and would use only external hoses for water deluge. The 
~~y.~, te.TIl for Saturn V is a Iso inadequate, If we are unable to re solve thi s 
at Program level, we may again have to get you into this discl13sion. 'r 

SATURN I WORKSHOP: As you are aware, until recently we w ere scarring 
th~ S-IVB-211 and S-IVB-Z12 stages as workshop stages. We h aq ea rlier 
put a Z mil. aluminum foil liner in the S-IVB- Z11 LHZ tank. R ece n t tests have 
shown that a 3 ~il foil ,liner is required. This means the S-IVB-Zll stage 
can no longer be used for the workshop and we have d es i gnated the S-IVB ·· Z!O 

. stage as the workshop backup stage for SA-2IZ or as a second workshop. 
We have received McDonnell Douglas ECP's for scarring both S·· lVB - ZI0 
andS-IVB-ZlZ and for the workshop kit installation in S-IVB-212. We are 
expediting these ECP's. A review at MDC has d etermined our workahop 
~schedule is already tight because of a Z-TIlonth incompatibility between R&DO 
furnished GFE and MDC sche dule requirements. R&DOi s working on elimi:... 
nating this incompatibility; however, I believe the GFE delivery schedule 
must be watched closely to assure that we do not cause MDC to miss thei r 
schedule s. ~ 



NOTES 3/4/68 WILLIAMS 

I. Nuclear: 

A. Your proposed testimony to the Senate Committee on Aeronautical 'and Space 
Sciences in support of the Nuclear Rocket Program was reviewed with Milt Klein (by Ron 
Harris) and with Mr. James Gehrig, Committee Staff Director (by J. Foster). Their pro
posed changes were minor and have been incorporated in the latest version which was 
forwarded to Executive Staff 2/29. Appropriate arrangements have been made for R. Harris 
to attend M.Klein's testimony on 3/13 andyour testimony on 3/14 and for Ron and Milt to 

'ndef you on the results of Milt's testimony ~'t b';eakfast on 3/14. 

B. The l'hase ITI extension (75K) of the "¥odular Nuclear Vehicles Study" and the 
"Calculation of Inflight Modular Nuclear Vehicle Radiation Environment" (50K) were 

" ~~~~tiated 2/21 with LMSC. v ' " 

C. The NueIear Systems Engineering Task Force met2/27-28 at SNPO. R. Harris 
and Don' Saxton attended from' MSFC. 'This was the final meeting of the Task Force prior to 
reviewing the work accomplished with Dave Gabriel. Pretiminary functional diagrams have 
been made for 4 mission applications of the NERVA engine. ,SNPO is still wrestling with the 
.i~ea of having a Systems Engineering Contractor pick up this work and continue it on a full
time basis. \/ 

D. A meeting was held at NRDS 2/26-27 to review the nuclear facility program status 
and to initiate STS/2 program planning including criteria preparation, site selection study 
and stand concepts. MSFC was represented by Bill Loomis (R-AS-VP), Varge Cornett 
(R -TEST) and Joe Graham (F &D). This will be a significant activity for the next 3 months 
or so since it is planned to have a Preliminary Engineering RFQ by June and to select an 
AE contractor and initiate the preliminary engineering study by August. A working group 
was formed at the meeting and specific assignments for MSFC were made. ,; 

IT. OSSA -ASTRA Studies: We (MSFC) have been asked if we are inter~sted in participating/ 
supporting/or doing the ASTRA study for OSSA. Dr. Henry Smith (Deputy to Jesse Mitchell) -

-has confronted Jean Olivier (ASO) and Dr. Stuhlinger with this situation. ' I have only briefl1 :r::~ " 
discussed it with Ernst a~ plan to follow up;, however, I felt you should be aware of the _.7 V . 

_ matter. My personal ~~ir~ofi'is that ~2...~l?:<2~l~Ldt;:Ki.n}~ely be ..int~rested and offer_to. qo tfie :~ i ;) ''
A§r"&\_~~~X ~o!Jesse. :1 have my people preparing a Statement of Work at this time (arid, if I (' "". 
will coordinate with Ernst and others) and plan to discuss this with Jesse this week. (This , ' "< . 
also will be done in conjunction with Ernst.) V -....i.."J 

III. Saturn 'V Workshop Briefing to MSC: Due to the President's visit, Dr. Gilruth could 
not attend; however, the presentation did take place to George Trimble, J. West, Max 
Faget, Bill Stoney, and others. In general, the presentation went very well. G._Trimble, . 
in particular, was quite happy with the depth of material that had been worked up as well as 

"the way' it was presented. He asked the question of Hal Becker: "Is it really realistic to 
l~R.f~~!!1..!l!:e .~et workshop to a sophisticated "C~' version?:' Harg;;7~-b.Y-c;~~ervative 
answer but left the me'ssage quite clearly that we felt it was too big a step (all things , 
considered, i. e., schedule, dollars, experi~-ent--program~ relying on man's capability, 
and sub-systems life-times) .-/ 

Ed Buckbee
Translations
F.W. Yes, by all means. B
(support OSSA ASTRA studies)
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NOTES- 3/11/68 -BALCH 

"' S-II::504 Testing Stage leak checks have been completed, and engine leak 
Cryogenic proof-pressure test is still scheduled for checks will start today. 

3/24/68. / 

S-II-505 Testing - LH2 tank propellant utilization probe has been replaced. 
Dy'e-penetrant tests and X-ray of forward bulkhead have been completed. 
Installation in the A-I test stand is schedule d for today. Cryogenic proof
pressure test and static fir.ing are still sche duled for 4/16/68 and 4/26/68, 
respectively. V 

S-IC-506 ' - Stage was installed in the B-2 test stand on 3/4/68. Power 
application to stage is scheduled for 3/25/68.V 

GE Service Contract - Information has been r ece ive d by telephone from MSFC 
Procurement and Contracting that the Notice of Intent to Award a Support 
Services Contract to Ge neral Elect~ic, a.pplicable to extension of c ontractu;:.l 
coverage from ~1/68 to 9(30/6~. ?as been approvecrin -}.JAS~ Headquarters . V 

Public Affairs - Mr. Neil Stanford 2.nd M:-:-. No:':'man Matheny of the Chri~.tb.~ 

Science Monitor visited MTF on 3/8/68 as pla nn".! d. \.-.. 

Other visitors during the past week included 45 Royal Canadian Nava l Engineering 
Officers on 3/5/68, Billie Joe Richey of the Huntsville Times on 3/6/68, 117 
members of the AIAA a nd 21 mem.bers of Project SETE (Secretaria. t of Elec tron .~ c.s 

Testing Equipm.ent Coordina ting Group) on 3/7/68, a nd B. K. Thoma. s of 
Aviation Week on 3/8/68.

V 
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NOTES 3/11/68 BELEW 

("i!J~"\'NAVAL RESEARCH VISIT TO MSFC: Dr. Tousey pf the Naval Research 
..;, Laboratory has It'equ (ested that we arrange for an A TM briefing and tour 

;PO __ 't1I\\~ ... 
of mockups and facilities at MSFC for a group of forty Navy Scientific 

".\ 1;r.-t.JIl I h h d d b d ' I 'Il\ \\ and Management pe:rs onne. 'L.~ group will be ea e y Rear A mna 
Sr<!~t It...... . Thomas Owen~ Director, Office of Na val Res earch. The vis it is tenta-

51C!1 lively planned for March 27, 1968.A",/ .. -
DR. THOMPSON AIM MEETING: Mr. Keathley attended a9A? _c~,ss ! ~n 
,with Dr. Floyd Tho:m.pson, Langley Research Center, at NASA Head
quarters on March 7~ The subject was the status of s.E.~5~!.~c ~reas within 
the AIM prograrrl s:uch as astronaut participation , time lines, and the " 

-iat~st phasing. of the flight with solar cycle: All que;t-ions were satis-
~ __ -" •• ~~' ____ '_'_J.. .. . ~",_ _ ... _~ • _ _ 

factorily answered and a separate note on 'the details of the mee t ing is "'----- ,~- " -., .- .. ~ 

being pr epared. \<"" 

LM-A PROGRAM RE.QUIREMENTS REVIEW (PRR ): The LM-A PRR 
is scheduled for the weeK. of April 29 at GruITlman. We are organizing 
the A TM effort in order to have cO:':lso l idated and effective inputs foY" 
the review. yr'~ 

ATM THERMAL VACUUM TEST FACILI TIES: The ATM therITlal .vacuum, 
evaluation team. vis it.ed the General ElectTic Valley Forge Facility on 
'---_..- --
March 6r The group ,met at MSFC or: March 7 to review progress to 
date and departed for .AEDC t,o r eview their facility, on March.8 . Mernbe:r s 
of the team include personnel from this office, R&DO, Headquarters , 
MSC, GSFC" and JPL.The teaITl was formed by Chuck Mathews i:l. 

&.rder to effect a selection of the faciiity for testing the A TM. V 
CLUSTER ATTITUDE CONTROL AD HOC WORKING GROUP: Of 
significance to date is MSC's recommendation to perform all rendezvou s 
~c!~~ocking with th.e cluster iI.1 the X-POP attitude _and MSC F light Oper'a '-
tions Directorate' s desire to f.!y the AM/MDA/OWS in the X-POP mode _ 

_ until the AAP-l CSM docking. ,All these recommendations are chang:::-J.g 
Jrom a gravity gradient atti t ';. de . These changes do not significant~y 
_~p_~ct the curre:lt Workshop Attit;ude Contr ol System (WACS ) except if 
this !p2_de _~hanging IJlJlust be autom_at,~~ . v ..... · 
LM/ATM REVIEW MEETINGS: The LM/ATM review meeting with Dr. 
Mueller is still scheduled for March 15-16 (covering cl~~ter operations 
and selected s·ysterns for 17 ITlon ths life time ) in Washington a r:d March 

- "17 (covering LM desi gn) at Grumman. MSFC will be represented by 
Ludie Richard. Dr. McDonough, M r. Ise, Mr. Horton, several othe r 
R&DO personnel and alyself. V 
LM/ATM REVIEW TEAM VISIT TO BALL BROTHERS: On March 9, 
the LM/ATM Review Team (Dr. Mue lle r , Mr. Trimble, Mr. Richard) 
and others from. NASA Headquarters , MSC and MSFC visited BBR C to 
review ATM exper irne.nts status with the Principal Investigators and 

"look at s'ome of the hardware. Attached (Dr. von Braun's copy onl y) i s 
a more detaited report of the visit. v / 

Ed Buckbee
Translations
Bonnie, I'd like to greet the group. B


Ed Buckbee
Translations
O.K. You're scheduled at 9 a.m. BH




NOTES 3-11-68 BROWN . .:8 3/;11 
F - 1 ENGINE Effective last week, Rocketdyne reduced effort on the F - 1 
turbopump and gas generator stands at Santa Susana Field Lab from two 
shifts to .~~gl~ .shift. This is one of the areas we recommend for teduction 
in our comments to their stretchout proposal. This will redu~e direct 
manpower in that area J~y .~o. t~).5 head~. In addition, Rocketdyne is 
consolidating the test activity at the Edwards Rocket Engine Test Site to 
use only the new engine stands, lC, lD, and lE.(These stands have a 
comrnon control center.) The iE,jector, stand 2A (which operates from a 
different control center) will be operated on an "as needed" basis only. 
This will reduce the ~.~~,5!sou~!'.~.~~9-_~~}'~d ,s_ p.Y_ll{jrorn 250 to 1871.". The 
reduction is to be effective April 1. V ' I: 

During.J..~_sj:ing of the water deluge system at .. MTF ~ ladder .prok~1?2~ 
and hit an engine thrust chamber and ,a heat exchanger line on S-IC- 6. The 
-th;'~~t · ~harnber dO,e .~.not h appeCl:~ t9_ be damaged; however, £ne "(p~i~r . 
~ ... ,-.. --.-. ---- - .. - -... . - -.. ~., .. ~ 

insulation stud v.-ras broken loo.s~, . _ Damage to the heat exchanger line is 
"nov.'- under ·inves·tigation. ~ ., h.' __ -

J -2 ENGINE A spare J -2 engine electrical control ?-ssembly incorporat ing 
the improved tim~;-sh~~- b"~en deliver'ed to KSC i~ sU:pport of AS-S02 
checkout and launch operations. The spare ECA has three new "improved" 

--~~ '-- "-' .. --- -.- ._-; ...... 
timers and one "improved" timer used in R&D testing at Rocketdyne. The 

It __ ~__ ~..... ... ~ - _ --- "-

used timer controls a non-critical function (purge control after shutdown) 
on the S-II stage; however, the function is critical on the S-IVB stage. 
Should an ECA replacement be required on the S-IVB stage, the spare 
would be installed on S - II- 2 and the one removed from the S - II stage 
installed on S-IVB-2. The first ECA incorporating all new timers wUl be 
delivered to KSC on March 24 and the six required for AS-S03 should 
arrive prior to the April 2 impact date. V 

Two 30- second tests using theS-II simulated duct were conducted at 
AEDC on March 8, in support of th~ S: 'n --rec1uced !uefpum:p inlet p re ssu!'e 
investigation. Subsequent tests were canceled due to a leaking gas generat or 

'--.. ~-.. -~.- ... .. -,"., .... , .... 
fuel poppet and the remainder of the air - on period was utilized to run 
blowdown tests in support of launch restraint reductions. The next tests 

are scheduled for ~!.~_h_ !4~ . ,V " . 
~-~-...... 



NOTES 3/ 10/68 CaNST AN 

VISIT TO MICHaUD 

On Frid?-y, March 8, 1968, the NASA Personnel Management Review 
Committee composed of Dr. John W. Townsend, Deputy Director, Goddard, 
Dr. Herbert R: Brown, Consultant, and Messrs. Harry H. Gorman, --. 
Bernard Moritz, Arthur D. Holzman, and Grove Webster, visited Michoud 
for an orientation briefing and tour. ~ , 

STATUS OF S-IB STAGES 

s- IB- 5 - Post- storage modification checkout near completion. 

S-IB- 6 - In two week Readine s s Status awaiting direction to ship to KSC 
or to return to storage configuration. 

S-IB-7 - Post- storage modification essentially complete with shakedown 
preparatory to reverification checkout in process. 

S-IB- 8 
S-IB-9 
S-IB- 10 
S-IB-12 

lIn storage status with maintenance of dessicant being performed. 
)S-IB-12 is awaiting shipment to static test upon completion of 
) static firing of S- IB- 11. 
) 

S-IB-l1 - At MSFC static test site undergoing preparations for long
duration firing. 

S- IB-13 
thru Manufacture of detail parts in various stages of completion. 

S-IB-16 ~ 



· NOTES - 3/11/68 - EVANS 

Safety - Nothing of significance to report 



NOTES 3/11/68 FELLOWS 

Transfer of Proje ct Support Office: The Proje ct Support Office of the 
Operations Management Office was ~~~~~--~~:g:9,~.w'to ' th~ ~y ,~!~,~_S" " 
Engineering Office pending charter changes and permanent reassignment 
~t all pe'rs~~nel in "the office. The transfer will consolidate technical 
staff coordination functions for the Saturn/Apollo and Apollo Applications 
Program within the Systems Engineering Office to facilitate handling of 
technical problems with the most economical expenditure of staff manpower. 

",F ~,-:r: te .~E: .~~,~i~~.e,r, s .. .a!. ~ . in.-YO,l ve d in t1!g!. ,t,ran sf.~ r.~ I con sider the m e.~'p~ri_~~~~d 
and very capable . and know they will continue their excellent performance ....... -... ... ..... ~.- -.. . ... - ~ -, -,,"." _. -... . .... ,';"; ~. '.~- " 

. u~der .. L u.~.ie ~Richa.rd.' ~guidaI:ice: "-V-' ,. 



NOTES 3/11/68 GEISSLER 
1. AAP Launch Opportunities: This note clarifies and updates item 1 of 
Notes 2/5/68 Geissler, and answers your question • . The AJ..P-2 workshop vehi
c~e i.s inserted near apor.ee of a 215 NH by .230 NIvI elli;Se-'such that after 

~t...he s-rn LOX and fuel t~ks are bled down through ;· the ~ J-2 engine .(p~ssivated) 
J;lJ,~_. orbi t is circular at 230 NM . The AM?-2 vehicle flie~ a small yaw prograIl) 

. in the S-IVB stage to move des'cending node 'of orbit approxirr,ately 3.6 deerrees 
: east., Cost of the ymT maneuver is 19 po~ds of payload. Resulting inclina- ' 
l1rion (28.94 degrees) and descending node (99.89 degrees) of the AAY-2 orbit 
! plane pr.ovides a zero plane change requirement for A.A:P-l CSI1 vehicle at two 
I -. .• , £: Ci. ) in-phase launch opportunities on the next d2.y._ The .first AAP-l launch oppor-

__ --.- [ TUiiity ' o"ccurs 23 hours and 20 minutes 'after AAP-2 lift-off. Second oppor-
7£ J-. k tunity occurs ' 1 hour and 3~ minutes later. ty.9 ... ~}}Iilci.na.riauncp. oppc:r~U?itie: 

;.. \ 0 ccur. on . day,,2 .and o~~_ n~~planar launc}1 opportunity J2cr day . occurs on days 
~"C"~ Vl.t:.J \J . ~ ~, and 5. !!~y9.has two nonplanar launcp opportunitie ~ . The ,two launch . 

. ( opportunities on ~~ .J . _are Yj!ry nearly planer. Maximum plane change require-
~.~t I ment for AP~-l vehicle is ,0~56 degrees (day 4) and represents a paylo~d 
~, decrement of 98 pounds from planar flie;:ht. A l,~o/\ch windo", of up to 2.4 .. 

iI-S""~ . minutes can be provided for each AAP-l launch opportunity within the ' single 
S'~l.t( r.n. planned phasing orbit 'revolution. A la!'.e;e r launch ",indm·r can be built using 
1 - t v more revolutions of the phasing orbit. The payload loss for a launch ",indow 
Of_ V.::.l""J' o ':r ~~n_ Il~in~tes . is ~15 pounds compered to an 'on-tiMe la~ch. A sj.l1(lar 

....... ~ J I ., analysis is bein[ conducted in sunport of the AAP-3A Mission . V 
WIICn"r, ~"'...i)t.L,... . 'R 2. Pro~abilit of Latm~h Delay Due to AS-50] S ~cecraft Near- Pad A~or~ Vind 
~ Constralnt: He: the Fnday, r·larch 1, 19 , PreVle., of VSC 's DCR Brleflng. 

U sing the information presented at the meeting concerning a .rind component 
from the east at any altitude up to 2 km as constituting a launch constraint, 
a brief analysis "TaS made. An east wind comnonent constrairt at 2 kM for 
September shows: (1) There isa 671, chance ~f a launch delay on anv randomly 
~se-lected day;_. (2) The ~;'~n--n umb-er o'f days -requlre'd ' to obtain a 95% 'chance ~f 
Success "for at least one launch opportunity is 16 days; (3) There is a 5 ~ 

- chance' -of .. nQ_ lal,lIlch opportunity for 2. consecutiy~ days-; and (4) The l~ch/ 
~ no launch probabilities relative to an east wind co~ponent at any heirh~ 0-2 

. . \ km, and "for an afternoon launch, "'ill be ",orse than indicated for the 2 km 
~, ~.\ \) only wind constraint used in this analysi s. He feel that ~~C~~.~~.D2~!.<i.E~ 

tT;;: I( ~;~;Sk~t.~i:l~~~£--~~~f~~E-(*~~'H'~{~;·~~~~fi~'i~I·;&~~'i;{~Y~;:b~~~lh a~~I!9 .~ 
P'{1Vl :'( '<-r will probably _contact us - for our specialized Cape wind data records for use 
'Id?u- J.~ in conducting their studies. 

1 1 3. Apollo FTirht Evaluation Panel (FEP ): Durinf the 15th meeting of the FEP 
RIJ ,{C{'ll<.! at t!!S C on March 5, 1968, HSFC proposed that the VSPC engi neers, who briefed 
C t" ) 'l t he astronauts on Saturn systems and operations prior to the nission , p.13.r~icipat.e 
~r:l ~ ~n .tl1.e . f~ight cr~.,'s systems debriefinp;. H9..9. §lc.cep~e_d thi~ . propost>.l._ This 
Sfe.t-t"'"' pa rticipation would be in addition to that of the r·ISFC prOpTaT'l and flight 

K eValuation managerr.ent , \.Tho provide feedback into HSFC flivht evaluation acti vi-
~ ties. MSFC desip:n and systems engineers are novr able to request prior to a 

mission, speci fic Saturn operational observp-tions and checks during flight, 
wi th cre"T responses tape recorded durinr: the technical debriefinf, (usually 
held the first clay back on land). Normally , the t..r..s-u:t.scr..ipt; .9f this debriefing 

_ .. will be available for revievr by HSFC personnel prior to the systems-' debriefinr:--
n-t t:!SC~-' 50- that preparations can be made to effectiyel)~ participat"e in the ~ 
"'fitght cre"T 's syster.1s debriefinp; .. Subsequent to the systems debriefing , tran
scripts of the onboard voice tapes, and copies of notes ~ade during the mission, 

will also be available for review. / .4 

Ed Buckbee
Translations
E.G. That looks very good. Margins seem to be very comfortable. B


Ed Buckbee
Translations
E.G. Please provide letter to Rudolph, copy to Speer. B




NOTES 3-11-68 GRAU 

1. QUALITY MANAGEMENT TRAINING; This Laboratory will conduct 
seminars on Quality Management at KSC beginning March 12, 1?68, 
and at MSC beginning April 9, 1968. This will mark the fifth 
seminar at KSC and the first at MSC. Arrangements are complete 
except for receipt of a written request from MSC. ~. 

2. S·IB PROGRAM: The Certification Program for S-IB stage flight 
critical components is complete for all flights through SA-212. V ' 



NOTES 3/11 /68 HAEUSSERMANN 

LM/ATM Review Committee , A report was given to the Committee (Dr< ~tueller, 
MCS'srs7'(;~TrrmGre"'"'aTI~dL. Richard) by the Principal Investigators at Ball 
Brothers on ~1arch 9 , There were no schedule or development problems 
brought out by the PI ~ s ,' The most si gnificant output of the meeting was 
Dr , Mueller~sconcluding remarks : 

a . How significant is it to the PI's to fly their experiment in 1971? 
- - .... -~--- •. '.- ' .'-''-'' - " , . ..... < ' ••• ' ......... tfi:··V··· .. .. ·--_ ··'"' 

b. thJ~'1 i Ilportant 3.re the i\TM re\'isit:!li~s .l.ons? " I 1 'I 
~ ... ----------------~-.-.- .. ~'-"'-'---'''' f .:.t#,,\,,-t"- '-t '$ ( I rc'~ ( 

~~r . ,-; it1l::-cni r'\i1C ri(:lI~ :;cicncc ::. nd Engin!:'cring) gave the mo s t aff i rmativc 
,"":---r---""""-- . . . -" ,. . 1 1 . 1 

4 1,1{.1 TH' aT- cut ~inS\"C rs to t tlC se '1ucstlor,s , ;:)Clent l ll ca y lS'!"\ll,-l!!..£l_}~.:.:·S. ,,~. 

activit~: J anti .l!aintalnir1f! thci.ntcrest and impetus to the program are the 
~~ ...... - ..... -...;':J ... 

reasons \ihy he felt the program should continue as rlOH planne d , 
_~'-"'_r .. _ _ ....... ,~, _ .'.. .....~--,-.--- - """" .... ~- _.~ •• 

Dr. Tousey (NRL) anJ tvlr . Milligan (GSFC) were not as positive in their 
stutCi'iiCifts but their ans\ie-rs-w'cl:e-more in line with Dr , Giacconi ~ s rather 

... ___ .'..;.... '~'.':r' i " - _.... _. 

than being in opposition. 

Dr ,_.Newkt~~ (High Altitude Observatory PI) had left the meeting and ~'Ir " Ross g 
representing HAO f) generally gave affirmative answers to both questions : -- . ' . ~ 

~'tr .Jlazlly (Harvard Colle go representative) had al ready left the meeting , 
HO\'lever;-- Ur , Goldberg/Dr , Reeves answers to these questions would have been 
necessary to be meaningful . 

Dr , ~'tuel1er also stated that ."if the ATM PPs really ~anted this mission to, 
.i!x. ___ in_..!21.1. an.g ~ .. ~ l..~9 __ havc revisi t capabi li ty, they shou ld make some efforts 
to fi nnly convey this message to the scientifi c community as we 11 as to 

____ ~'~~~ ~~~dq~~ aEte :'5 . ~ 



• • 
ADDENDUM TO NOTES 3/11/68 HEIMBURG 
(Copies for Dr. von Braun, Mr. Weidner, Mr. Gorman only) 

REDUCTION IN FORCE 
On Tuesday, March 5, 1968, 17 Test Laboratory Electronic Technicians 
received job offers from Goddard at the same grade and pay. This 
was total,y unexpected, since these people had been interviewed by 
Goddard just a week ago and told that they did not have the right 
experience. These people had received separation notices. 

They were given five working days, until today March 11, to accept 
or decline positions which are not identified or described. They 
are quite upset and bitter. As a specific example, one of our 
technicians called the Goddard official who signed the letter 
to inquire about the offer. He was told, '~e don't know what the 
job is. We will have to see how many people accept before we can 
set up the job; you wouldn't want to live in Maryland anyhow". 

Our own Personnel Office knew nothing about the offers of employment 
since they were mailed special del ivery by Goddard to the individuals. 
I feel that we should insist on complete coordination between our
selves, NASA Headquarters and other NASA Centers on matters such as 
this which so vitally effect our employees and ourselves as a Center 
and which has such a detrimental effect on morale. 

I t does ,seem to me that. there must be a better way to treat people 
who have contributed so much to our programs. 



NOTES 3/11/68 HEIMBURG 

S-IC STAGE (MTF) 
The 5-IC-6 stage was installed in the test stand March 4, 1968. ~ 

5-1 I STRUCTURAL TEST PROGRAM 
Boeing personnel started working at the tower on March 8, 1968.~ 

S-IVB TEST STAND (MSFC) 
Tests S-IVB-056SA and -056SB were conducted at the S-IVB Test Stand 
on March 7, 1968. All object ives were completed. V'-

S-II STAGE (MTF) 
5-11-4 was placed in the A-2 Test Stand on March 1, 1968, 6n schedule. 
Stage mechanical and "electrical hookup and checkout are in progress 
to support the cryogenic proof pressure test on March 24, 1968. 5-11-5 
was moved from the vertical to the horizontal position in the VCB on 
March 6. Lox/LH2 tanking test and_ the proof pressure test is currently 
scheduled for April 16, 1968. V 



NOTES 3-11-68 HOELZER 

NEGATIVE REPORT. 



NOTES 3/11/68 JOHNSON 

OAR T Advisory Committee for Electronics - I attended the initial 
meeting of this committee in Washington on March 5-6. Professor 
John Linville i,E chairman. After dis char ging a few brief or ganiza
tional matters) the,-£"~!!lm.Jtt~" ~_ heard reports from tht:: subprogram 
managers from the OAR T Electro·nics" Program Offic~ """ o~ curreri~ -"'"" 

~- -". --_ .. 

program content, status and plans.. The subcommittees each reported 
" primarily on organizational matters) and on the specific areas in 
which they propose to concentrate their efforts during the next few months. 
The principal problems pres ented to the committee were in the areas of 
computor systems {hardware and software} for ground based operations. 

-~~· ... board" d~t"a"""m-anagem~~t system~ (incl~ding~system "~ f~r the SST-) and " 
"'--j"'basic" research in electronic components) materials and techniques •. 
--~.~ .. , . 

Minutes of the meeting are to be available next week. I will distribute 
copies (with a more extensive trip report, if it is required) to interested 
MSFC personnel when available. V-



NOTES 3-11-60 KUERS 

1. !\fDA Thermal Test Unit: This is a development test article which 
we build in oui sl10ps for P&VE laboratory. It is composed of two skin 
segments of the !\f DA welded together with two bulkhead enclosures. 

, Because of its s i1ape it is often referred to as tl1e ~toqtball". T ~1e skin 
sections represent the actual gage t~1ickness and riD pattern of the 
MDA, including a dockirg port ~lole. Inside is a ,:18at sourCE: 
and outside a new type insulation is applied which consists of a 
~'~-' ~J - . - -

num;.Jer of layers of aluminized mylar Wit ~,l alternate plastic foam layers. '. 
-Til~s'e' layers of insula'tion are ~!Jt.cb~,g togetller thru an Qverlayin'g pIa stic 

. . ._ .... 
..f[Tid .. pattern.. The structure of tl1is Thermal Test Unit nas been completed 
and is presently undergoing pressure tests at R-QUAL. The next step 

_ is to _gttach the insulation pads whic:l have been fabricated in our plastic _ 
shops. Delivery to F& VE is scheduled for April 1. ~ _ .... -------.' 

2. ATM Canister Coldplate s and Radiators: As a vital part of the 
ME Lab's involvement in the ATM development activitie,s, we are presently 
manufacturing conceptual test articles of the ATM canister coldplates 
and raqiators. T~1~" b~'sic 'construction of both is 'very similar I consiiiting 
~""" _"""""'_'_'_ ' ____ ,n_ •• _. _..,. ~ . 

of two rolled plates to be either bonded or welded togeti1er. One plate 
will have milled channels for fluid flow, and the other will be of constant 
thickness as a cover plate. The t ,~_!?.! . .!_a.d.ic?-tqrJ. 30" x 69 11

, has been __ bonded 
and is in cleaning to be completed and delivered to P&VE today for their 
test program. 1'1e coldplate, 32 11 x 64", has been _t:nill,ed.1 contoured and 
is presently in preparation for resistance seam welding. We plan to 
complete and deliver it by Marc}i ' 15', 1968. On'ce the preliminary testing 
is completed, we expect a ;Jonded vs welded decision to be rendered. 
Following a final design deciSion, the ME Laboratory is committed to 
manufacture the total program requirements. ME Laboratory is assisting 
P&VE in their deSign approach and presently devoting much effort in develop
ing manufacturing processes. V 

3. Large Neutral Buoyancy Simulator: Filling operations to the 40' level 
on the large simulator have been completed . . , Some minor leaks were 
encountered on the diving bell but were corrected without complication. -- ........ , ... ~- - ~ ~ - .' : 

All major components have been received and procurement of small 
components is in good shape. \N'e will begin checkout of the recirculation 
pumping system and filtration system today. V 



NOTES 3-11-68 LUCAS 

1. SPRAY FOAM INSULATION TESTS: (Reference Lucas ; Notes 2-5-68) Our 
Materials_ Divisio.n specialists . ~: ook up essentially full-tim.e_ I-e?idenc_~ 
at -Sacto and pushed the J:i,e ld . repair technique of spray foam to .com
"-plet'io-~~ --'" Two types of field repair for the spray foam were developed, 

a spray foam repair and a bonded repair. After two very severe 
cryogenic tests, one entailing a 24-hour hold with LH2 onboard and one 
with 14 consecutive pressure cycles with LH2 onboard, no failures ' 
were reported for any of the bonded repairs. Between the two tests, 
repair activity (12 repair areas) was accomplished ~ithin the 24-hour 
period preceding the second test in a~\ attempt to simulate conditions 
that might be encountered at KSC betw2.~n CDDT and launch; the repair, 
furthermore, was intentionally scheduled at night to insure the 
worst possible climatic conditions at Sacramento. It is our belief 
that §.p_r.~,y" foam repairs.. Y?i.ll. have .~o_ be restricted to the assembly , 
buildings if MTF" and KSC where environmental conditions can be .• 
~-- ... -"- - • -" - -- p -.- _.-_ ........ - • '.- -

controlled whereas the bonde~ .. repairs will acconnnodate nearly any 
,..---- -....... -.... . '. '"--..... - .. 
repair requirements _on the test stand or the launch pa~. We are 
particularly pleased with the performance of the accelerated curing 
(less than 24 hours at room temperature) 7343 adhesive system developed 
by our Materials Division. Additional laboratory tests will have 
to be run at North American Rockwell (NR) to define the environmental 
extremes under which repairs can be made, and we are discussing this 
with the contractor. The;X-15 tests are still planned and we do 
not expect difficulty. ~ 
2. FLIGHT EXPERIMENT it 42 (TOlli: NASA Headquarters (DART) personnel 
were very impressed with our 3-6-68 presentation of Flight Experiment 
4f42 on "Surface Adsorbed Materials," and asked if we would investi
gate the extension of the experiment to measure contamination between 
the initial and revisit OWS missions. We will implement this reques·t. ·V 
3. SATURN IB-ll BOMB TESTING: Data received from the 4 tests have 
been sufficient from a propulsion and structures viewpoint to eliminate , 
the need for further tests. The probability of an engine in flight 

_~xceeding the 100 ms maxtmum allowable damping time is less than _ 
one p~r million C~ x 1.0 . ). v Apparently no problems exist for the 

· .... S-IB .. thrust beams with the original bolts. Acceleration response 
data . indicated the bomb induced transient in the aft skirt primary 
structure; however, the energy is of short duration and does not 
stimulate significant component response. No S-IB stage has to be 
beefed-up due to H-l engine combustion instability. ~ 
4. S-<n':Lf' CRYOGENIC PROOF TEST MEETING: The subject meeting was 
held 3-7-68 in P&VE Laboratory with all involved elements of MSFC 
represented. NR/SD gave a presentation which included the hardware 
ctanges, redlines, safety considerations, schedule and detailed 
test plan. As a result of the review, we have confidence that the 

__ ~ __ 'r¥~"-'''''''''~~......:L'''6l'' .• ,~_"o:"" ",~"", .-... ~ ... ,~~ 

~X_~~!E2.~"J!.'2$J." t .est,," 0 f _.tre . -~ .:Jl _. $.tage~ _S~~_ .. ~~,.~~.~E-_~_~~'~NeJy ... and t ha t 
all aspects have been considered in depth to successfully cryogenic 
proof test the S-II stages.~· 



NOTES 3/11/68 MAUS 

BOB STUDIES 

II 
We have learned thaU .. Q.B is presently contemplating __ ~ ___ ~_~~!?§L9t..: ., 

.. jJ):t.~rnal , ,Saturn V Proau:ctlon. StlJdi~s, ~hat are concerned with the 

':~o2r~..9.~!~ca::~, Qf:. the. G9P tr9 qtqr.-:~??:-§, '~'''~~'~bS!5?'.§.!HQ ..o.Bt,,,,~.2~,~,,!.~~S~~!!1-~,~,,,· 
Also, the alternative of placing all stage production under one 
contractor and at one facility is being considered. S~{a'r,"-th'e--
~ ... ; ........ .,.'I~.,. .,0 .. .. ..-..,....,J.o""".""' '":'' ... ~< ...... --.,..~ . - ......... . ~ "t-

BOB Studies are _oI1ly_preliminary in nature; Mr. Webb' s staff has 
been infonned but not yet requested to comme-nt~ '-' . _ ~'~ N_'''- _'_''~' -' '-~""-:"" 
~ ...... ~-... ....... ~,.~ ... '~;J" -. ", ... ~ """,. ,10 ,"t"';- ',". " ••• ~ • .,... • ... ,~., ~.. • ...... ... ,. ...... ~, ........ " t,' - ............ ,. . . . ... V 

APOLLO COST STUDY 

We have been requested to conduct the yearly.~updating of the Apollo 
. .... '. '. '. 

C_ost Study model which has been continuously utilized by Headquarters 
f~r planning and budgetary purposes ~ -- -

We propose a revision to the present concept of unitizing ,all cost~_ . 

We would identify certain costs as an annual requirement to _m~i_ntain 

our industrial capabi'lity; certain qJh~r costs would be identified to 
--the production of the actual hardware. The sum of these industrial 

base and hardware co~ts _would be the tot~l program cost. " - -- '0 

~......... . 

The present method is inadequate for low production rates and this is 
especially true when there are ,sizeable gaps in the production schedule. 
The proposed method isolates the hardware costs so that if a vehicle is 
canc'elled only the hardware portion would be "saved" (this appears to 
be the approach used by our competitors,' resulting in a low unit cost) • 

p'.~ • .• 

A comparison of the current",and the proposed methods is illustrated on 
tha attached page.~V 

John Stucker will serve again this year as our center coordinator for 
this update. He is pursuing this proposed method with the Headquarters 
personnel. V''''/ 



NOTES 3/11/68 RICHARD 

LI'v1/ATM Review: The first day of the four-day LM/ATM Review 
was held March 9, 1968, at Ball Brothers (Boulder, Colorado). 
The Principal Investigators definitely showed that they are confid~,~t 

of ,making the schedule on ATM. Dr. Mueller asked, the Principal ........... . , 
Investigators two questions: (1) How irnportant is it that we hold to 
a 1971 launch? (2) Is there any advantage to using revisit capability 
to extend experiment tinle? Reasons cited by the Principal Investigators 
for holding to the schedule were: (1) decreasing solar activity with time ,_ 

-..... -~ --....... " 

(2) loss of mOITlentuIYl. in program, (3) cost of delays, and (4) need for ------_ ... -- '" .. .. 
timely data for design of the next generation of experiments. Al~ 

"-Principal Investigators expressed the _,des~rability of extended reuse , 
of the experiments. We will be prepared to discuss the results of this 

"" ;eview with you anytime next week. ~"...... ' 



NOTES 3-11,·68 RUDOLPH 

1. AS-502 Launch Vehicle at KSC: 

o rhe Fti,ght Readiness Test (FRT) was completed on Fri., 
8 Mar 68. The launch ve0..icle "flight phase" of the FRT went very well; 
however, there ~-;~- ~~~e;al problems during the !Ipre-launch" phase. -
The most notable problem was in the RCA IIOA computer when the 6 1/2 

_ _ 4., •• _.<r. o ~ - -__ . "0 ...... ,. • -

volt power supply (built by Lambda) experienced a capacitor failure in .. -. .. - ~ 

the over-under volt sensing circuit. (fhe power supply was operating 
normally at timne of failure.) The spare power supply was installed; 
however, Jhe fa ilure caused a 1 l/2-hour hold in the FRT" Further 
investigations: aTe ,being made to determine cause of failure. \.-~~ 

o The Fllight Readiness Review (FRR) is being conducted today 
(Mon., 11 Mar 68) at KSC .V" 

o This week the spacecraft and the S-IVB APS units will be loaded 
with hypergols. The protective curtain for the IU Stage and S-IVB for
ward area will be installed during the hypergol loading operations.,v ' ·" 

o The la..unch is still officially scheduled for 25 Mar. 68; however, 
a reschedule is expected shortly because of the lengthy delays in com
pleting the FRT. Our estimate is that the launch will be scheduled 

abou~~~ ~~~_ 68.~ 
~_ .. , ...... , . 

2. S-II-4 Stag,e Cryogenic Proof Test: 

o A management review of cryogenic proof test planning for S-II-4 
was conducted on Thurs., 8 Mar .. 68. 'fest requireITlents have been 
jointly determined and coordinated with NAR, P&VE, Test Lab. and 
MTF to insure that all possible safety precautions will be included in 
the test~ No significant problems were identified, and a final test 
readines s review at MT F will clos e out all actions prior to the scheduled 
cryogenic proof test on 24 Mar. 68. , / ' 
~ ___ ,,-.-- -- _ .. , .. --.---....... -., ,'- .... ,,~-.-'~--.--..- .. , - -.. ,~ ......... --,,,... .... -~-.. ...... ..... V-

3. AS-503 Design Certification Review (DCR): 

o My DCR (Phase I) for the AS-503 manned mission will be held 
at the LIEF Conference Room on Wed. and Thurs., 13 - 14 Mar. 68. V 

o The .:tvffiFC DCR (Phase II) is scheduled for 4 April 68. V 



NOTES SPEER 3/11/68 

1. AS-S02 FLIGHT READINESS TEST: The Flight Readiness Test 
(L/V portion) was completed at 5;40 AM C~T on 3/8/68. There were 

.. J4r_~~_ ,_h9l ~s ~ur~!lg "the ~e s t with a total d~:: a ti,on of ,5 h<?~r s 31 minute s. . 
The HOSC 'was manned during the test by 30 support engine'er-s ' (22" '-' 
MSFC and 8 contractor). L/V related items which contributed to the 
hold time were: (1) Digital D2.ta Acquisition System Interface Problem 
and (2) RCA-IIO power supply failure. V 

2. FLIGHT OPERATIONS PLANNING MEETING: A joint IO/R&DO 
flight operations planning meeting was held at MSFC March 8. Items of 
di.scussion were the immediate flight operations schedules, guidelines 
and criteria for flight mission rules, flight control measurement status 
review, and AS-20S Flight Mission Rule and flight control display status. 
The meeting ~as ,well supported by R&DO and 10 elemen~s, and like the 

~ ... \ .. - . . , 

previous meeting on February 14, was very beneficial in identifying and 
~--""'~~~}~:'~"""~~' .'I ~'" ..... "~· " ~..;,; .-:r.t :-- ....... 

helping to resolve the problems and needs for MSFC support of Apollo 
flight operations. V 



NOTES 3-11-68 Stuh1inger 

1. ATM FOLLOW -ON STUDY: The study of the EMR II payload concept, 
as directed by J. M.itchell, has been completed. The' payload includes a '" 
spark ~hamber {5ropos ed by Klarmann and Waddington, the nuclear gamma 

~.,-. ,,.-. -
ray spectrometer ·proposed by Gibbons, and the Giacconi X-ray telescope -' , 

with an attached Bragg spectrometer proposed by Clark. These experi-
. -.:- - . 

ments are mounted to the aft end of a ground-fitted S-IVB Orbital Work-
shop. All experiments are provided with separate orientable platforms 
with pointing capabilities so as not to require Workshop reorientation. The 
maximum payload weight would be approximately 8,700 pounds, including 
inst ruments, supporting' structure,'" pointing 'mechanisms, and shielding. V 

2. PRESENTATION TO ASTRONOMY MISSION PLANNING BOARD: Upon 
the request of Mr. Shepherd and Mr . Weaver, I have furnished informa~ion 

~-"",",-...... --" ." 

_~n~ s~ggestions in preparation of your forthcoming pres entation. to 
Dr. Goldberg's Astronomy Mission Planning Board. Inputs were obtained 
trom various R&DO laboratories. I would like to recommend that we have 
~ _~h?rt verbal discussion before the presentation. V · 

3. ATM CONTAMINATION WORK: Dr. Dozier will give a .. ,E~es ent,Cl~i?I1:}:::m. 
ATM contamipation as part of the three-day LM/ ATM Review to Dr. Mueller 

_ _ ' __ '0>' " , 

on 3/15. A dry run was held with Systems Engineering Office. Dr. Tom 
Tweedie, Bellcomm, will help us in the preparation for the presentation. 

One of our experimental vacuum chambers ' and its related equipment were 
modified for outgass testing of. ATM materials. This work will assist and 
complemenf -wo~k pres entl'y 'underw~y at P& V'E and ASTR in the very extens ive 
outgass test program in which this Center is now engaged. The system is 
now ready for us e; testing began on 3 /7. The results will be included by 
ASTR in the ATM materials control documents. v-- ... /'~-~,- r()~IJ(J.s..,:- -3 

4. LASER DOPPLER GRAVIMETER: The laser dOpPI.~kavimeter which 
~-,.... .---"" ' . . ~...., ... -.- ..... ~. --', ... _-

we developed under OSSA spons ors hip with the help of QUAL's support con-
tractor (SPACO) has reached now the status of a laboratory model with con
sistently satisfactory relative accuracy. We will soon begin testing against 
a gravity grid which was surveyed recently with considerable assistance from 
Test Laboratory;v" 

5. THERMAL CONTROL COATINGS: A damage mechanism meeting for 
~?-ermal control coatings, chaired by SSL (Gary Arnett), was held last week 
at Lockheed with OAR T, Ames, Lewis, JPL, and MSFC participating. Much 
of the work under discuss ion has been performed by SSL inhouse and under 
contract. The OART Congressional Report for the hearings on the 1969 
budget was partly based on this work. V ' 

Ed Buckbee
Translations
E.S. Purpose? B




NOTES 3/11/68 TEIR 

No submission this week. 



NOTES 3/11/68 WILLIAMS 

I. Negative report. 





. ... ..... ~... .. 

• 



NOTES 3/18/68 BALCH 

S-H-504 Fl'estitlg - Et1.g1ne leak ehe:eks hi.'tl in procosll ~nd o,i.'o oxpoctc:.:d to be 
corn.pleted by 3/20/68. The stage contractor has accelerated the cryogenic 
proof-pressure test schedule- and is now planning f~r completion on 3/22/68 

"instead of 3/24/68, as ' previously scheduled. ,~ 
. - .- ----, 

,', 
'j 

S-II':'505 Testing - Stage was installed in the A-I Test Stand on 3/13/68, two days 
later than scheduled because of high winds. Power -up is scheduled to be 
completed on 3/19/68. The stage contractor is initiating recovery action to 
meet schedule dates of 4/16/68 and 4/26/68 for cryogenic proof-pressure test 
and static firing, respectively .. "/ 

/" - \ 
S-IC-'506 Testing - Hardware and software shortages may impact the stage 
electrical power-up schedule date of 3/25/68 by approximately t:.vo __ days. 
The sta~e contractor is assessing these problems for impact on the entire 
MTF test progran'l schedule for the S-IC-506 stage.~ 

LOX and LNZ Procurement - Air Force representatives visited MTF on 3/11/68 
an"d 3/12/68 ln connecbon wlth their assumption of responsibility on 3/1/68 for 
procurement of all LOX and LN2 at MTF V 

Public Affairs - Mr. Robin R. Clarke, reporter for the Science Journal, London, 
England, visited MTF on 3/15/68. V 



• • 
NOTES 3/18/68 BELEW 

LM/ATM REVIEW WITH DR. MUELLER: The LM/ATM Review 
Committee (Dr. M.ueller, Mr. TriITlb1e, and Mr. Richard) met on 
March 15, 16, and 17 to hear detailed presentations by MSC, MSFC, 
a .nd GAEC on design, operations and cost considerations of the current 
AAP 3/4 ITlission baseline. _Major concerns with the baseline ITlission 
are the dual rendezvous requirernent (attendant probleITls of operational 
cO!llplexity, weight, crew training and LM docking) and LM modification 
costs. Alternates discussed to alleviate the dual rendezvous problems 
were unmanned rendezvous (several options like a~t~matic, reITlote and 
combi-~atioI'-s of these are avaiiable) and u_ncoup1ed ITlode (CSM/LM/ATM). 
In con~ection with the unITlanned rendezvous mode, Dr. Mueller requested 
the MSFC study in detail the possibility of accomplishing rendezvous and 
establi6hing initial station 1.<.eeping conditions with the S-IVB/IU. In the - - _.. . . - . 

review at GAEC , Dr. MueUe:!' questioned in detail the proposed LM 
Inodifications a;ld interfaces with the A TM in an attempt to reduce the 
Ecope of modifications and the attendant cost. Dr. Mueller has asked 
Chuck Ma thews to continue to look at this in more detail, pulling t o-

.. gether a team from MSC/MSFC/Headquarters, etc. Also, Dr. Mueller 
as\ed Ludie Richard to summarize the ITlaterial presented to the Review 
Team and present it to the Center Director 1 s Retreat this weekend. It 

appears to me a strong recommendation is forthcoming for an ul~ITlan!1ed 
. LM/A TM rendezvous and docking to the Orbital Vvorkshop. V 

SATURN I WCRKSHOP DELTA PREL:MINARY DESIGN REVIEW: The 
Sa~urn I Workshop Delta PreliITlinary Design Review (PDRj Board will 
meet at MSFC on Tuesday and We.dnesday, March 19-20._ This is a 
meeting of the formal Review Board following the documentation and . 
crew station reviews. PreliITlinary design should be essentially £in2.lized 
at the completion of this review. V 



NOTES 3-18-68 BROWN 7< 
~ ::;/31 

H~ 1 ENGINE Since no firm. e'\lidence has been found as to th.e cause of the 
, engine failure during the static firing of S-IB-211, it is concluded that there 
was gross leakage of LOX past the LOX seal as a r'esult of broken carbon or 
a failure of the Kel-F lip seal during engine start. Based on this conclusion, 
the coordinated R&DO/IO position is that the following precautionary actions 
should be taken relative to SA-205: 

(a) Replace the .LOX seals in the S-IB-205 engines with new seals which 
have been completely re-inspected, including disassembly and inspection of 
the Kel- F lip seal. (The seal installation will be accomplished after shipment 
of 205 to KSC, as the task is simplified by working on the stage in the vertical 
position. No in1.pact on the ship or launch date is anticipated.) 1/ 

(b) Install a temperature measurement in the LOX pump cavity drain 
,lines and interlock this measurement for launch. "/ 

.. :. TO"'g?-in experience with the bellow~-type ·se9.-1 in the stage cluster 
application, both bellows and lip-type seals (f our of each) will be te s ted 
on the next test of S-IB-2ll. For the final stage test (full duration) all 
engines will be equipPF!d with bellows type seals. _Spare seals are a-v-ailable 
or on order to support test and-retr'ofit programs for both configurations 
as may be dictated by additional data. \ /' .. .. 
F-l ENGINE As reported in ~he AS-502 FRR, the gas generator ball valve 
fuel quick disconnect boss was found damaged on engine 4019. An ECP was 

. approved at the FRR to replace the disconnect bushing with an improved 
bushing which has more thread engagement. Following the FRR, the bushings 
on the other four engines wer,e inspected. Based on this inspection the decision 
was rriade ~to install the improved bushings on all five engines. All replace
ment adapters have been installed. V 

. Early last week during thrust chamber throat plug leak check on AS - 503 
at KSC~ excessive LOX valve seal leakage was indicated on engine 4022. An 
attempt to isolate th~ leakage will be made following OATS (overall test 
sequence) tests. Y 

\ 

J-2 ENGINE _~~ven successful J-2 engine tests were conducted at AEDC on 
March 14. \/8:'he fir st two tests concluded the planned testing on the fir st 
eniine sample to demonstrate the capability of the J -2 engine to start on 
the S - II stage ';ith a fuel pump inlet pressure as low as 27. 0 psia. ,/The ' 
remaining five tests were ~lowdown tests in support of the launch c:onst:raint 
reduct ion program. The next tests on the J ~2 at AEDC are scheduled for 

L 
March 20. !,,--' 

< The delivery of improved timers for the electrical control assemblies 
is progressing on schedule and the first shipment consisting of timers for 
three assemblies was "hand carried" to Rocketdyne March 15. The first 
AS - 503 ECA will be delivered to KSC by March 24 and provide additional 
spare support to AS-502. All AS- 503 units will be delivered t o KSC by 
April 2 with no v ehicle schedule impact. V 



NOTES 3/18/68 CONSTAN 

CCSD OTHER WORK 

During the past two months C:hry"sle r Corporation Space Division has 

r€ceived contracts for 16 ta sks of work other than prime eontract activity. L, 

Included in these contracts were a significant number of tasks awarded 

by IBM Huntsville for quality testing of components for the Instrument Unit; 

two tasks award e d by General Electric and Mississippi Test Facility for 

testing and urgent fabrication of pressure fittings; one task awarded by 

Princeton University for the study of telescope maintenance and updating 

in orbit for a period of five months; and one task was awarded by Martin-

Marietta for a five-day Vibration Te st for the Walleye Control System. / 

Since the first of the year Chrysler has submitted proposals on approximately 

50 "other work" tasks . ~ 



NOTES ... 3/18/68 - EVANS 

NASA Hazard Identification Committee 

Mr. Helge son is establishing a NASA~wide Hazard Identification 
Committee. '. The chairman will be from. OART /Headquarters and all 
F'ield 'Centers wili have' a m'ember on the committee. The purpose oJ 
.the committee will be to review existing activities pertaining to hazards, 
as se s s the overall situation and create a NASA Index of Hazards. Dr. 
W. Mrazek agreed to be the MSFC meITlber. Mr. Bolger was Yf!:.ry 

' ~ ' satisfied with our selection. \{ , 

Identification of Explosives 

As a result of the Ordnance EquipITlent {Explosive} color coding at 
J{enl!edy being different for each contractor 3 NASA Headquarters (MSF) 
has established a Safety Standards COITlITlittee at agency level to pr~vide 
safety standards for use by both NASA Genters and Contractors. Mr. Huth 
is the MSFC contact point for this ·coITlITlittee. Mr. , Phil Bolger, Deputy 
of Mr. Lederer~ will call when action is required. ~/ 

Safety Directors Meeting 

Mr. Lederer has tentatively scheduled a meeting of the Center and 
HeCl:dquartersSafety Directors at MSFC on April 3. ~ 



NOTES 3/18/68 FELLOWS 

Resident Ma.nagen1ent Office Inspection: An inspection tour was made 
of the Resident M3.nagement Offices (RMO's) at Seal Beach, Huntington 
Bea.ch and Canoga Park, California, to examine the relationship of _ 

. support contractor personnel in the RMO's t.o civil service personnel. 
A similar inspection tour of the laboratories at MSFC has already been 
completed. Minor adjustments will be made to physical locations of 
support contractor personnel to insure complete compliance with the 
letter and spirit of current regulations governing the use of support 
contracto.rs. V 



NOTES 3/i8/68 GEISSLER 
1. t,iars Surface !10dels : On Tuesday, lI~arch 5, 1968, Dr. J. de Wys and 
Mr. A. Beck or JPL, visited our AerospRce Environment Division to discuss 
Mars surface I:1odels . Dr. de Hys is ree-ponsible for preparing a mono/!ra-ph 
a bout the Tvlartian surfa ce for NASA Headquarters I Space '{~hicle Desif,r1 

_~Criterie, program • . ' Dr. de YJys discussed the areas of Mars on- .... rtd:ch his-
~.. '. .... .. 

studies indicate perr..e.frost may occur. Dr. de Vlys requested that ve T,ro-
vide comments on a draft of his monofraph t and that ve keep him informed 
a bout our studies of plenetary surface thermal environments. Tde shall 
satisfy his requests. " / 
2. Cross Bean Hcrk \to!i th Other Government Agencies: rrhe Federal Avi Rtion 
Agency ( FAJ.) if> the secone'!. r:overnr~ent arency i-!hich hES e.x'p~es~ed ".en!" interest_ 

-1 n JOininr H~TC in the develcpJl'ent of crosseo.-beum tec!H1ology ~ -/( F.SSA IS 

- i n'terest "12,S c1escribed in Hotes 2/26 /6f> Geis<"ler'J:-' -Dr . H. C. Sperry and 
Dr. John Povrers , from FP,A I s Noise Ab ~ [ltement Office, invited Dr . F. Krause to 
give a technical briefing in H2_shington on Ferrur,ry 20 , 1968, on " l'leasurine: 
Turbule~t . Fields as Rclp.tec. to Soni c BOOlY' Pronaep.tion." After tld~sbriefing , 
'r;.r . - Ken Power , chief of FAA's son ic boom staff, stated· that rAil vlOuld plac:~ 
a sole source contract \"i th Colore,do State University (l.r11i ch ,",orks ,d th us 

~... . 
. in atmos'cheric cros sed-beo..r:l technolovv)to eXDlore '!,.Thether e, crossed-beam .. .... - - _.... ... 

_ t _urbulence detection syster.J. could be . developed in the next year for sonic 
,.J?~ om propae:ation studies . If the CSU studies incH cate ,feasi bili ty, FAA wmiid 
~ ,~ ons ider j oininf, 1,:8F5-An fut u~'e developITlent of ground-baseo ann airplane- , - -
_9 ~se,d instrument s. 'I" . 

3. Use of Aero-P.st roclnamics Laboratory Renorts in Uni versi ty of r1ichip:a,n 
Curriculum: Professor EdioTard F.pstein , Hea,d of U of i,~ 's Aerono~r Department , 
has informed us that he is using the followinr l$FC reports in his planetary 
meteorology course: ~(l) " Environment of lars: An Interpretn.tion of Atl11os
pheric ancl Surface Characteristics"; (2) IlHars F.nvironment Definition Final 
Report: Voyager Spacecraft"; and (3) IILaboratory Simulation of the Hars Atmos-
p here: A. Feasi bi1i ty Study." These reports "'ere prepared by our J\erospace 
Environment Division. Professor Epstein also plans to use our latest plcmetary 
a tmosphere report "A Collection of Papers Related to Planetary Heteoroloe:r s 11 

n ow in publice.tion. \... ......... ..r 
4. Inertial Guidance: On Tuesday, March 19, Hr. Clyde Baker, of our 
Astro~vnami cs enq Guidance Theory Division, will be at Rensselaer Polytechnic 
Institute, Troy, N.Y., to spee.k on the history of inertial guidance to the 
grad.uate enrineering students. This is being riven at the request of 
Dr. Dean Frederich "rho was an en:plo~lee in our l aboratory under the Summer 
F acuIty Fellowship Pro{"ram in 1967. Dr. Frederich plans to return here in 
the SUI!':rner of 1968 . vlhile there, Nr. Baker loTil: infornally intervicloT several 
possible candidatesf6r"M[:rC employment. No cor.rrni trr.ents yrill be made, hovTever. 



NOTES 3-18-68 GRAU K [) 3J~ I 

1. TESTER FOR RAPID AUTOMATIC CHECKOUT OF ESE REVISIONS (IRACER): 
The expa~ding use of hard-wire programmable patch distributors 
created the need for a device which could rapidly check the 
wiring in patchboards. Personnel of this Laboratory developed 
TRACER, which is controlled by the RCA-llOA computer, to rapidly 
de termine the configura tion of an unknown patchboard', - generate. a 
wiring list, compare new configurations to an' old ' o'n~~ g'enerate 
a--'magnetic '6ipe of the configuration ~ and produce a ·hf.g-h-'speed ~ 
pr{ntout of the entire patchboard or just the . error~ and/or ~ -
~hanges - from previous configura tions . The pres'ent ~'method of 
testing requires three to four hours for an average 60 ionnector 
patchboarcf.- TRACER does the job in ten minutes .and a new com
puter program now being completed will reduce this time to Jiye 
minutes per board. We have just successfully completed the 
establishment of the configuration of 58 patchboards for the 
Saturn V Breadboard, providing Boeing with a printout for each 
patchboard. TRACER can greatly enhance checkout and prelaunch ~ 
.2p.~r:ations at -other locations , through: . (1) 'increasing ' confidence 
in patchboard configuration, (2) substantial reduction in time to 
check the patchboard, and (3) practically eliminating the possi
bility of human error. We are presently refining the ' prototype 
documentation, and upon completion will highly recommend the . 
device as, a vital checkout tool for use at locations such as IBM, 
K_~~.!.~-.a?~ Bo.e~ng-Michoud ~ .. V 

, 
2. ~IMULATION PRESENTATION TO MSC: A presentation on the Laboratory's 

simulation activities was given to Mr. E. Hamblett; MSC, recently. 
The presentation was requested after a discussion between Dr. Rees 
and personnel of this Laboratory concerning MSC's efforts to simu
late portio'ns of the spacecraft for a sneak-circuit analysis prior 

- to the first manned Apollo launch. The presentation was to point 
out the approach and problem areas based upon our experience in 
Launch Vehicle Component Level Simulation (LVCLS), Automatic 
Malfunction Analysis (AMA), and Launch Vehicle ESE Simulation. 
Representatives from Computation Laboratory and Astrionics Laboratory 
participated in the presentation and discussion. Handouts and 
supporting documentation were provided to Mr. Hamblett. ,Any further 
action concerning this matter will be at Mr. Hamblett's request. V~ 



NOTES 3/18/68 iIAELJSSEHMANN 

L Inerti al Navigatj on System Redundant:y , Fo r future app lications , we have 
been-fo,testlgatTng' ''''iT£rul'S'of '~Trmrnarrngs'inglc point failures within the 
inertial navigation system, Presently, our ST- 124 Platform represents a 
source of a singJe point failure within the faunch vehicle 'inertial navigation 
system . Providing redundancy \~ith the gimballed ST-l24 system would be 
comple x to jmpl emen't along \dth the penalties of increased ~~eight~ volume and 

"--power A r:1oJ~~Lprom.i.sing approach j s to use a .redundant strapdo\~n inertial 
,_ ~cn50r sy:stCm>_ whi ch would r eg-tLtre . fi..~~ s~~_inertial coniponents . sudl -as 
'ygP'OS clnd a c cc1 e l:ometcrs \'lh::rcas in cas{~ of the use of }:hree )'coundant 

gimba I] cd p ht fo .rn::~ I ~i.v.g i n0 I'tial (;omponents \Voul d be requi red An 
engineo l'in;; Pl 'O'CO::YP(' of a st rupdOlv'fl syst e m j:; being H.5s(,mbled In ,· ho ~lSC and 
~l:ii;ht !Hot:el is being proposed to fly as an AAl~~xpcd::1jJnt-~--- "Tfi.~; fo,'I!1a l 
requc-stt o--fT)'ihc ' t::xl)-~ :rrm~nt isbdng prerlarzu for ' submi ss i on to NASA 
Headquarters for ~lSFE13 approval. 

2 .. , ," ST ~124 PI at fo rm for AS-S02 ~ A hi gh frequency osci 11 ation was Indicat~d 
to exrst~1no~ne'-~oftl1egyro~sel'voloops o The indication was based on a 
measUrement within the servoloop but from other measurements th ~~ s er.;vo}oop 
\\'a5 pcrfonning satisfactorily . Based on the information~ my decis :l on ~las 
that it\'<'as no t mi'mJal..ory to ri3movc tiv.;' platform from thel~lu'ilch - veh:idc and 

\. this ~1pproach \vas supportL' d by 10 (Col . Murphy/Mr. Duerr) ; Dr, 'Gr uene felt ' 
r' that -it should h (' r(~iEovr' d and, since the re w()val /rep]acement \v o tl1d not impact 

schcdu lc;~~, it \,,~~S (i.;wJl y 1'0so1 ved (,'.i.Ul \)1'. f{lldo lph/Cul. Pctwne t.ha t the 
platform VJ.:)u ld b tJ r·::;movcd. The not'i'tu l r; pcl'a Lin ;.; g rollndl'ules ~ re to remove 
only rn,mtiato 1'l i tC iil:J OilCf,' t·),::: '- :~ l' ',.'~; :..; .' il ·. l" ,: u:,,:, l..LIi;~li, V 

St· ~,? : : Ji" L \. i t~ (. liN 1f,!'" dr.!) !',1f,' //J eJr;/nl ~ IMkt '.p 
!ll 1(.', {If / ,,~ It! /1 C'Vy1lr J ,hi' 'r ,,:,' "J 1 " v~'"' -I.(-(~~ 0 ... > ,-ft. 'k n-'t ((LA.d: .- ~::,...._ J/Q '. ({f, ;.-f (j I '--t..;." Q '" &-• .-' -0'" ft· 

~~ ~ 1- ere!./.. (.wJ:.f~ 1;.<..t- rt.UJt~'It'f.!{t.iI I /~ { uu,- hJ P~ "-;/-. • l j .;,t;f,<-

({ ~ uJ~,~ (J·n ~ k /y, t (>-~c.t. S c;,L·,.,J? 'A-"-J rrf~I<-1 Sf/ ct ). J -t,t' (:!'L 

Illi ~~ \) S ~(.~ (t l.ci u{ . J'pL e(~u.. d~ ltr-fiJ / Ll. ~ ~W-,\·/ ;"td·~ /Tit;.~ , 
1.H.t'~ ;t \ 'v lA Ci,r./ fl.,j..{. .('X'[lvJ.(.. h /U-} N . 'I' \iLrcjJti"c. '~L 
(. t ~ ,h u a. IJ"(~ u f-. Clii (tc . 

Ed Buckbee
Translations
Walter H. (via Weidner) Suggest you discuss desirability of this backup with Ludie Richard. If Systems Engineering buys this and if it can make the requirement (even as a post-Apollo objective) stick with our Saturn V Program Office, I think this is good idea. I'd like to avoid, however, that this option is used as an excuse to keep our strapdown guidance project alive. Please keep me posted. B 4-1




NOTES 3/18/68 HEIMBURG 

S-I C STAGE (MTF) 
S-IC-6 stage schedule: Power-up March 25, propellant load test April 
16, static fire April 30, and remove the stage from the test stand 
May 15, 1968.~ 

" 5-11 STAGE (MTF) 
5-11-4 - The electrical and mechanical checks are on schedule to sup
port the cryogenic proof pressure test on March 22, 1968. The test 
conductor's readiness review meeting ~for the test is being conducted 
on Ma rch 18 and 19, 1968, a t MTF. \-/ 

5-11-5 - Placed in the A-I Test Stand on March 12~ 1968. The delay 
of one day in the stage installation was due to high wind conditions. 
Electrical and mechanical hook-up and checkouts are in progress. As 
of Thursday, March 14, 1968, only six of ten L02/LH2 prevalves had 
been delivered to MTF. The prevalves were originally scheduled to be 
installed in the VCB. V 

S-I VB TES T 5 TAND (MS FC) 
Test S-IVB-057S, a scheduled 10 seconds idle mode, 75 seconds main
stage and 10 seconds idle mode test, was conducted on March 14, 1968. 
The test was cut at X+19 seconds (9 seconds mainstage), due to a 

_fi(e._i-n ~ ~he , hot gas_ .. tap-off area. After detanking and purging, in
spection revealed a _ h_9-J··, gas~ feak at tap-off orifice flange. Dis
assembly of this joint showed that the orifice ~late i~sta~led prior 
to this test was cocked. There is no meaningful way to leak check 
this joint without destroying the fn-ieg-ri ty of another equally cri dca1 

'j9~jnt:" A- d.esign change in , this area i's , necessary sihce 'it"is possible 
to assemb1~ '-'ihis -joint and not ' detect that the oriffce plate is not 
properly seated. The damage was restricted to instrumentation cable, 

-and -min'or burning to el'ectrical cable~ A sequence test on March 15, 
1968, indicated no damage to control cabling. No 'other damage occurred 
to the engine 'or stage.vr~ 

F-I ENG 1 NE - (MSFC) 
Test FW-077 was successfully conducted on March 12, 1968, at the West 
Area F-I Test Stand for a mainstage duration of 25.75 seconds. Pri
mary test objectives was to ~~~ustically evaluate a Saturn V IU model 

.. ~.!..~h.,. a live 5T124-M installed. Data from this test are being evaluated. ~ 

5-IB STAGE (MSFC) 
The stage S-IB-II LOX pumps will have four each of the new (Zero run 
time) bellows seals and new vented lip seals equally distributed be
tween inboard and outboard engines for the next firing of 35 seconds 
duration with no bombing.~ 



NOTES 3-18-68 HOELZER B 
:S / ~J 

1. 690: The EAI 690, a medium sized hybrid computer, has been 
installed in Building 4·200, primarily for support of the Aero-
Astrodynamics Laboratory. This computer will be used to solve 
small hybrid problems and for the initial investigation of 
large problems which will later be run on the large hybrid sys
tem in the Computation La~oratory. Checkout of the 690 is 
virtually complete, and programs are being prepared to run on 
this computer, and problems are being programmed presently 
to be run on this computer. \ _ 



NOTES 3/18/68 JOHNSON 
:? 
. .'-J , 

I > f -....; J .:... ! 

Nothing (}f significance to report this week. 



NOTES 3-18-68 KUERS 

No significant items to report. 



,I 

I 
.' 

NOTES 3-18-68 LUCAS 

1. MOOG HYDRAULIC ACTUATORS (S-IC): Six cracked actuator housings 
have been identified . Two of these hoUsings a;e on handi~ ' this" 
labo'rator'y; one has "been evaluated and ' the second is being evaluated. 
The remaining four cracked housings are at Moog; two of these will be 
forwarded to the Boeing Company and the remaining two will be forwarded 
to this laboratory for evaluation. A plan for redesign of the actuator 
housings (to avoid stress corros~on) is beinR prepa'red by Boeing and ' , 
will be discussed in a meeting on 3-19-68.~~ 
2. S-II-2 LOX FAST FILL: A fast fill procedure with minimum loading 
pressure transients during the ' initiation pe'riocl has been established 
between MSFC and KSC. The large pressure surges experienced in the 
Lox sump area on S-II-I CDDT' wi11 be eliminated by dumping the hot 
Lox contained in the transfer ' system thr~ugh the ground facility vent 
prior to ,flowing iuto the S-I1 stage. This procedure will require '~ 

-'dumping approximately 12,000 to 15,600 gal. of Lox overboard through 
the facility vent before the transfer system is filled with good 
quality Lox. , 
3. F-l ENGINE GAS GENERATOR DAK~GE IS FOUND ON S-IC-2: GN leakage 
was noted at the gas generator of S-IC-2 engine number 3 (S7N F-2019). 
The transition piece between the 3/8 in. quick disconnect (CRES) and 
the ~ in. gas generator drain port (AL Alloy) h,ad, been overtorqued. , 
The engaged gas generator arain port thre.ads had been' completely 
strip'ped out. A sufficient number of threads remained which could be 
picked up with a l:Onger adapter. There will be no degradation of 
reliability and t he launch schedule will not be affected. The ~dapters 
of the other four engines were also overtorqued, and the 19n9 adapters 

-will be installed on these engines also. , " 
-4. ' SPRAY FOAM INSULATION (X-IS AIRCRAFT lTEST): On 3-20-68, ~he. X-IS, 
~Ai~craft will te~t a panel of spray foam located on the upper speed 
~F~ke. We have instrumentation as well as camera coverage. The 
trajectory to be flown will closely sim~late S-II flight condition~. 
Another test is sdlledu1ed on ' 4-1-68. /' .... , 
S. NUCLEAR: As previously reported, our Vibration and Acoustics 
Branch is engaged in engineering support to determine vibro-acoustic 
effects on facilities at the Nuclear Rocket Development Station (NRDS). 
The fo1lmving preliminary results of this study have been transmi tted 
to NRDS. (1) Overall sound pressure level contours for a Phoebus 2-A 
engine firing; (2) A typical sound pressure spectrum; (3) A list of 
locations where pressure and response measurements should be taken; ~ 

(4) Recommendations concerning the calibration range of the instrumentation: 
6. FIRST LAUNCH CONSTRAINT TESTS ARE CONDUCTED AT AEDC: The first 
J-2 engine launch constraint tests at AEDC were conducted on 3-8-68. 
Three b10wdown tes ts at elevated thrust chamber temperature were 
.i,?_~?_~~_~~d _ ~o investigate fuel pump ,stall , at a simulated altitude 
environment. Preliminary data indicates that the thrust chamber 
chi 11 requirements for launch can be reduced. v/ 



NOTES MAUS 3/18/68 

DART REQUEST FOR MANPOWER DATA: We received a TWX 
froITl OAR T dated March 11 reque sting that ~ar shall include with 
POP 68-1 a listing of the direct positions that are applied to OAR T 

... p.rograms at the unique project level for FY - 68 and FY - 69. This 
data has been developed jointly between us and R&DO and shows a 

~' ... . . -
~.J , .::.'{ ~'I i ".J 

total ot~.~ .~ _ di!ect .civil service people for EOY FY - 68 and 3.94 people_ 
for EOYFY-6.9 working on_OART programs. This is the first time 
that OAR T has reque sted this type of data and this is the only prograITl 
office we are sending this type data in POP 68~1. 'f

c
' ''-

SENATE SPACE COMMITTEE HEARINGS: Chairman Anderson has 
announced a one-day resurnption of NASA Authorization Hearings on .... ., 

Tuesday, March 19. At 10: 00 a. m., March 19, the Committee on 
Aeronautical and Space Science s will hear te stimony from NASA 
witnesses Mac Adams, Milton Klein, and Gerald Truszynski. This 
is a continuation of the Authorization Hearings that were interrupted 
by the Civil Rights debate on March 5. ,Mr. Klein's testimony on 
Tue sday will be on Space Power. , No announcement has been made 
regarding rescheduling of the Nuclear Rocket Hearings which involve 

~. yo~.~., / " 



NOT ES 3/18/68 RICHARD 

No submission this week. 



'NOTES 3-18-68 RUDOLPH 

AS~502 Launch Vehicle at KSC: 

o ST-124 Stabilized Platform 

During the Flight Readiness Test (FRT), noises (high pitch 
oscillations) were noticed on the pitch gyro of the ST-124 . 
stabilized platform. A team of R-ASTR, IBM/Huntsville I 
Bendix/Huntsville I and Saturn V personnel went to KSC on 
Saturday, 16 March 68 I to investigate the problem. Though 
various tests were made I the noise on the pitch gyro could -- ... _-- .. - -' - - . . ~- -- -- - -. . ...... 

not be reproduced. 

Even though the noise was not occurring on a primary control 
circuit I ~t was felt advisable to replace the complete ST-124 
wi,!~_, !!1e spare that was already at KSC., Installation of the 
spare ST-124 was completed Monday morning I 18 March 68 I 

and the original ST-124 is being returned to Huntsville for 
further analyses. y 

There was no impact to the launch schedule caused by this 
action, as the launch schedule had already slipped from 
28 March 68 (Thursday) t~_} .. _~PE~l _ ?~ (Monday), for replace
ment of a helium valve in the spacecraft Service Propulsion 
System (SPS). 

\r 

o Bendix Labor Strike: 

- The Bendix support services personnel went on strike this 
morning (Monday, 18 March 68) at KSC. These are the p~r-

~ ,' -
sonnel who ~perate the cranes in the VAB: .the large machine , 
shops; tube cleaning shops; and vehicle fueling facilities at 
~ , 

~~~. Bendix management and administrative personnel are 
performing some of the operations in order to avoid major 
shutdown. Strikers are only picketing one gate at KSC; there-. -,-.- .., 

fore other contractors are using the other gates and are 
continuing their work on AS-S02 and AS-S03 . ., 

Launch vehicle schedule impact cannot be determined at this 
time. , 

\.,./ 



V 
I ',., I - ... ~;-~) NOTES SPEER 3/18/68 

1. MSC PROPOSAL FOR DA TA RELA Y SA TELLITE SYSTEM: Dr. Gilruth 
has forwarded to Dr. Mueller (copy to MSFC) a Preliminary Project Proposal 
Docurn.ent on a Data Relay Satellite System (DRSS). MSC is proposing the 
establishment by 1972 of a system of communication satellites (preferably three) 
in synchronus earth orbit for support of the 'Manned Space Flight Program. ~ 

~~ .. .. 
The 'system w'ould provide continuous communications directly to earth orbiting 
spacecraft and make all mission data available to the Mission Control Center. 
These capabilities are commensurate with the expected increase in data 
.rna.,nageITIent for future programs ' (complex{ty 'of missions, large quantities 
of scientific and experiments data). The proposal predicts long term, cost gain 
due to the possible reduction in earth orbft- (not 'i~na:r' ~r, planetary) support of ., 
the 'Manned Space Flight Network (MSFN).' How'ever, a firm commitment to 

l -support earth orbital missio~s ~~_chl:-sivefy: with DRSS and without MSFN ground 
stations is carefully avoided. Development of such a system would have to 
proceed p"a,!allel with spacecraft design definition. The estimated costs of the 
system is between 160 and 209 million with a yearly operating cost of 11 to 
J-~ r:nillionJMSFN yearly operating cost is about:.._!3-;million}. V· 

2. MSFC OSRO REPRESENTATIVE: General Stevenson and Dr. Mueller have 
agreed to ~l!minate the full-time residence requirement for the MSFC (as well 
as MSC and KSC) 91-viSF Operationa~ Support Requirements Office (OSRO) , .. 
representative. Under the new arrangement, we have appointed a primary and 
an 9-l.!~rnate representative in our Operations Requirements Office as Center 
interface with OSRO. They will be available on an on-call basis to support 
OSRO efforts. General Stevenson was S'qite complimentary of William Hynes 
who has been the OSRO representative for MSFC for the last three years. 
Tentative plans call for Mr. Hynes to be assigned as Chief of Plans and Systems 
Development in the OMSF Mission Operations Office. V"'-

3. AS-SOl FLIGHT 'CONTROL PROCEDURES REVIEW: A review of AS-SOl 
Launch Vehicle Flight Control Procedures was held on March 14, with 
participation by R&DO, I-V, I-MO, and the Launch Vehicle Flight Controllers 
for AS-SOl. Based on this review, a significant improvement has been achieved 
in these procedures since AS-SOl. and the procedures are adequate for AS-SOl 
launch. A few remaining open items are being worked. v -



NOTES 3-18-68 Stuhlinger 

1. PROJECT ASTRA: Jim Downey attended a meeting, chaired by 
Dr. Roman, on the status of Project ASTRA in Washington on 3/15. 
Dr. Danielson, Princeton, read the preliminary report of the ASTRA 
Committee. ,Many technical details were presented (one meter diffrac-

h tion-limited mirror; pointing accuracy better than o. 1 ar'c sec; Cassegrain 
system, f:4). Members of GSFC questioned the role of man; .in fact, ... \ '-:~~~t of the dis~ion-~~~nc~rned the r~asons~ ~hy ~a~ i~-~~ld main~.~~x::. 

I .J.he_ASTRA payload, and .Y{h:y~h~ system should be designed for man
maintainability. The final report will be written 'by 'the - e'nd of Apr·if. 

.,.,.,-..,.....r. .. --_.... ......' . " 

2. SOLAR RADIATION FLUX EXPERIMENT: As part of our assign
ment to define the electromagnetic radiation environment, an ex periment 
to measure the solar flux is being prepared by SSL (Roger Linton). 
Spectral range: . 25 microns to 7 microns. Abs olute accuracy: 1%; 
fluctuations can be m~asured to within. O. 0 I %. This high s ens itivity will 
permit correlation between the solar radiation flux and solar flare 
.activities. Phase A has been sponsored locally. A contract with TRW 
'Jor 4-5 K has just been completed and resulted in a breadboard. We intend 
to fly this breadboard onboard a Convair 990 out of Ames Research Center 
in May. Inhouse support is obtained from ASTR, ME and QUAL Labs to 
prepare the flight hardware.

V 

3. PERSONNEL LOSSES: Dr. Tom Clark, radio astronomer, who had 
been with SSL on military detail, ~ill terminate his military assignment 
this month. We had .hoped to be able to retain him as a Civil Service 

;\ employee at SSL; R-DIR as well as Personnel helped us to make him an 

~":·~~:\{ .n~J_. attractive offer. !.:l~ __ d~~.i~edJ though, ~t~._a.cc:pt a job .offer/rom GSFC" 
~ ~_~~:."'''-'' ' becaus e ~that C e?ter "gl ves~.a . b~t~er opport~nlty for profes s lOnal develop- . 
r y'j .. m~nt of a-.scie~tist." The fledgling radio astronomy station which 

_~ Dr. Clark built up on the Wheeler Dam Reservation will be taken over 
by Mr. Jim McGuire (M. S. in astronomy) of SSL. V 

Ed Buckbee
Translations
Jim Shepherd FYI B




NOTES 3/18/68 TEIR r: 
..1.:3/ J/ 

S-IB-ll LOX SEAL FAILURE: Reference is made to my notes dated 
March 4, 1968, (copy attached) concerning the establishment of two 
working groups to determine actions to be taken on the H- 1 engine and 
S-IB Stage for SA-20S. yr~ ___ ~_re .. _c.urrently replacing all of the LOX seals 

. 2!?- _~. -IB-ll~ Half of the replacement seals will be of the lip seal typ e ' 
. and half of them will be bellows type for a short-duration static test to 

obtain comparison of the two types of LOX seals. E.~ght bellows type 
_seals will be used for the long-duration static firing. The short-duration 
static test is expected to take place on April lIar 12. A final decision 
on LOX seals for S-IB-S will be made after the above testing is completed. 

- it appears that either seal is flightworthy. Conce,rning the vehicle inter- 
lock consideration ~e have decided to add triple redundant temperatu re . 
Irleasurements to the LOX cavity drain lines on S-IB-5. These tempera-

~ .- .. - .• - - - .- • -.... ,. ,-- "'1'6/1 .' 

..... .!~!e measurements will be voted two out o~. three ?n the ground and 
interlocked. This change will be installed al.!~_r arrival of S-IB- 5 at 
KSC. No schedule impact is expected. V '" --- _. _.- --,. , -" , -. 

SA-206/LM-2: We received information from Headquarters that the 
SA-206/LM-2 launch requirement has been terminated. , The SA-20b 
~- - ... ~ ,... .. 

launch vehicle has been reas signed to the first ,dll:al launch with delivery 
.late July 1968 and SA-207 delivery mid-August 1968. The official tele- ,. 
type is being held pending the signature of Mr. Webb to the approval 
document. The approval paper for Mr. Webb's signature is being staffed 
through his immediate staff. ~ 

APOLLO PROGRAM DIRECTIVE 34: We have received Apollo Program 
Directive 34 which r .a.-ises the approval of Level II hardware cha!::.ges to 
,the Level I Board after FR T /CDDT, and it raises the approval of .. . . 
Level III changes to Level II after MSFC turnover of the stages to KSC. 
We arc coordihating wit,h Saturn V and will prepare a Program Directive 
fOT implem.entation. '// 



NOTES 3/18/68 WILLIAMS 
i-' 

~L...cI .>~ (~/ 

1. Chrysler "National Space Booster Study": As you know, Doug Lowery and other 
Chrysler people proposed to Mr. Webb in late January a contracted study to define a 
"National Space Booster" to meet NASA -DOD needs in the 1975-85 period. Mr. Webb 
reportedly indicated iilterest, and a written proposal was later submitted to him (8 -Mo. 
CCSD study, cost of slightly less than $1 Million). 

"""-- - - ~ 

. We were informed late last week that )2s.mg Lord's shop has been instructed to 
initiate procurement for the CCSD study. The contract is to be i s sued from Headquarters 

'---.,--
and is to be managed by Col. J. Burke of D. Lord's office, with MSFC support. A letter .... --.... . "'-' .... . "" - .. ' , -
contract, based on the CCSD proposal, is being issued by Headquarters to expedite 
action on the study; negotiation of the actual study contract is to occur within the next 
couple of weeks. yve have been asked to participate in the c~ntract negotiation as w~ll 
as subsequent direction of the contract. 

Although the CCSD proposal says the study will examine future missions and 
determine launch vehicle requirements, it concentrates a great deal on the" lOOK to. 
orbit launch vehicle" . '. 

Although the reasons for current emphasis on this study are not all clear to us / .-' 
we d21~elJhat MSFC sho,:!ld be-'ci participant in any such maj~r planning activity. ~e . 

-;tl-r report further devel~pnierits to you late-r in·-the-week ·.~ ···· . . ... 

2. Saturn V Workshop: The "final" presentation on the Saturn V Workshop was given 
to C. Mathews on March 7 and 8 and presented to the Thompson Committee on March 12. 
Discussions during these presentations and subsequent events have indicated that aspects 
regarding the initial guidelines and criter~a which constrained the investigation may have 

.... ~.~en somewhat inappropriate. As an example, C. Mathews apparently feels that the 
_ ~tudYJ has provided him with design concepts but no valid program alternatives .. ; Also, . ~ ~ . . -.-<.~~- --~ .'".' - .~ . . 
both C. Mathews and apparently the Thompson Committee are properly raising very 
basic questions concerning such items as a contingency program alternative if difficulties 
arise with zero "g" operation, consideration of utilization of MOL derived hardware, and 
the entire subject of _~xperiment program priorities. Chuck Mathews is currently de
liberating on these items and may request additional work of a more basic nature.

i
. ' 

A presentation is also planned for the Scientific Advisory Group at KSC on March 27 
and 28. We have been considering an approach to take in lieu of these events and have 
been discussing the situation with Mr. Weidner. We hope to be able to pull together 
some thoughts which may put the entire situation in the proper perspective including 
~oIl?e alternative approaches and discuss them with you prior to the next Thompson 
Committee meeting. -.- . V 



• 
NOTES - 3/25/68 - BALCH 

3J?jeKh 

• 
~;tI~-;~:d~;~::'e~~~~~~e2~ih~~?t:~~~~~:e_~~_.;:~;~~'dTo~f~:~-~~~~~:· 
Quick-look data appears satisfactory ... , Post-static checkout and modifications . -------........ -. __ ._.--
are continuing. Removal from test stand is scheduled for 4/6/68. V 

S-II-505'""' Testing - Power-up was completed on 3/19/68 as scheduled. Cryogenic 
proof-pressure test and static firing are still scheduled for 4/16/68 and 
4/26/68, respectively.v/' 

S-IC-506 Testing - Power-up is set for this afternoon as previously scheduled. 
Propellant loading and static firing are currently scheduled for 4/16/68 and 
4/30/§8, respectively.~ 

Damage Claims from Stage Firing - A local attorney, Mr. Nicholas M. Haas, 
has reque sted c opie s of pertinent documents concerned with the claims of 
his clients, Otho, James A., and Larry W. Rester for damages allegedly 
caused by the static firing of the S-IC-50S stage on 8/25/67. In addition, 
Mr. Haas reque sted claim forms in order to file another formal claim for 
damages from the S-IC-505 firing, this one for a Mr. Chester W. Lee. 
The claim forms and copies of appropriate documents pertaining to the 
Rester claims were furnished to Mr. Haas.V 

r 
Public Affairs - Mr. Albert Ducrocq, write:t;;. and broadcaster for Europe No.1, 
with Department of State Escort-Interpreter, Mr. Jean Claude Porson, visited 
MTF on 3/20/68 as a participant in the International Visitors Program ot'the 
Department of State. V . 



No"TES 3/25/68 BELEW 7<. 
31');9rt b -'u3)2..7 

NAVAL RESEARCH LABORATORY (NRL) VISIT: At the request of 
Dr. Tousey (NRL)lI we have arranged for about 40 people froITl NRL 
and NASA Headquarters to visit MSFC on March 27. Dr. Tousey's 

-..2.!:i.!:P.~!.L.:~~so:n for cOITling i~ .. to ~_~~~~ .. ~I::~.A_'I.~._~.nd he has requested 
...l.OJIlinutes on the agenda foi.3. . .p!"~~~.f?tati2.~ .. 1?.Y .h.t~~.~ . .!.f. JiITl Shephard 
and Jay Foster have arranged a full day's agenda of laboratory tours _ 
and presentations on the total Saturn/Apollo Applications PrograITl.~ 
NATIONAL ACADEMY OF SCIENCES PERSONNEL VISIT: At the re
quest of Chuck Mathews, we are respo'nding to a letter froITl Dr. Leonard 
Sayles. to General Bogart requesting arrangeITlents be ITlade f~~ ··h"f;~ ancf ··~ 

ar;.··a7sociate (Dr. Guest of DartITlouth-'C~lleg~)to visit" MSFC an:d " ITl~et .. ' 
~ .... ' .~~~~ - .' . ., -,'"" 

with SOITle of the pe-ople responsible for ATM. Dr. Sayles is directing 
a NASA funded study with the National Academy of Sciences concerning 

_a.dITlinistra tive probleITls ass ocia ted with ITlanageITlent of cOITlplex t~ <;h,::
nologies. We and Exe c'utive Staff (Mr. McInnis) plan to brief theITl on 
March 26" and then have theITl join the visiting NRL group on March 27. V 

Dr. Sayles has visited MSFC before and received an overall 
Center briefing (February 1, 1967)./ . 
SATURN I WORKSHOP DESIGN REVIEW BOARD MEETING: The Saturn 
I Workshop Design Review Board convened at MSFC March 19-Z0, 1968, 
to review the Review IteITl Discrepancies (RID's) which were generated 
at the Documentation Review held in DeceITlber 1967 and the Crew Station 
Review held in February 1968. Personnel froITl NASA Headquarte r s, 
MSC, MSFC lI and McDonnell Douglas Corporation participated. Two 
hundred and nineteen (219) RID's were reviewed and approxiITlately ZOO -- ..- '---~- -- -_._--... --"- ~- .. ~ .. --.... -. -. _ ..... - .. 
were r_e~olved . The reITlalning-IteITls are in work and of these, only 
~.-- ...;~ -...- , .. ~-..... 

,the following are significant: (1) TherITlal VaCUUITl Test on S-IVB 
Workshop ~ (2) Complete Cluster Flight SysteITls Mating Test; (3) Inter
face Definition of all OWS Opera ted ExperiITlents; (4) Fire Extinguishing/ 
Suppressent System for the OWS; and (5) Deletion of ExperiITlent M053 
because of Crew Safety./ 
LOEWY /SNAITH PRESENTATION TO MSC: At the request of the MSC 
Flight Crew Operations Directorate, Loewy/Snaith will present their 
AAP-Z habitability study results at MSC on April 16. V 
MONTHLY WEIGHT REPOR T: The ITlonthly weight report subITlitted 
inforITlally to Headquarters reflects the following status: (1) AAP-l -
Margin of +2,399 pounds. This will decrease by 600 pounds if we 
finally assign AS206 to this flight. (Z) AAP-Z - Margin of +688 pounds. 
This dips into Mathews dictated 1300 pO·Uilds 'margI~' by 6lZ pou~ds. -
Included in current weights is the Workshop A ttitude Control Sys tern to I 
conduct AAP-3A. Not included is potential SLA increase and SOITle 

_____ ~ •• __ - ---~--~-.-."'---""",.---. ---- - -- --' -"'.____ ..r __ "a _ __ r1-9 00 pgYEds of,Airlock.rno.d.f2. (3) AAP~3 - Margin of -192 pounds. 
and (4) AAP-4 - Margin of +1872 pounds. V 
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LM RCS ENGINE PROBLEM Reference your discussion of the LM DCR 
in t he last Center Staff and Board Meeting and particularly your comments 
concerning the Marquardt attitude control engine explosion: I assumed 
that you were referring to explosions that had occurred in the engine Qual 
Test program many months ago, but subsequently found that a Marquardt 
engine had blown up a few days prior to the DCR under circumstances (duty 
cycle and engine temperature) which were considered in the safe operating 
reg1on. These conditions had good probability of being repeated in a ~~~ar 

"r---_ ---- .,. .......... :;. , _ . . '. ' _. __ .. . . -. " . ' • ", .• ' .' -- -. -_ _ M _ _ 

rnissio~ Since the DCR two additional engines have blown up, but under 
~-."~-" " •. 

more aggravated conditions. 
I discussed this situation with MSF Apollo Test (Dave Winterhalter 

and Charley King) and with the Houston subsystems manager (Chester 
Vaughan). Adjustments in duty cycle and engine temperature redlines 
can be made to decrease the likelihood of an explosion, but each LM 
cf0n~ins " 16 of th_~se ~_q:gi~_E!"s-" arid "each engine experiences' m~~y starts 
(exposures to a possible explosion) during a given mission. Research 
contracts have been let by MSC to investigate the basic mechanism of 
this type energy release. But results can.not be available in time to" 
influence the solution to this pl:Obterp.. 

- - A p~ssible iong range" ~;lution is the use of the C- I engine. Charley 
King does not think the situation is serious enough for us to "dust off" 
the C-l. Chester Vaughan said that they (MSC) have not seriously 
considered it. However, we are looking into the C- 1 hardware inventory 
and have discussed informally with Reaction Motors their activation time. / ' 

F -1 ENGINE A mandatory requirement for visual observation of the F - 1 
engine LOX overboard drain line to verify no liquid leakage prior to launch 
was giveri" to KSC in-the Specification and Criteria ,document (on 3/6/68) a lid 
as a Launch Mission Rule Redline (on' 3/19/68).- The ,Mission Directorts 
Office (Chet Lee) at KSC stated verbally last Friday (3/22/68) that the ~lli!e"=
ment would not be met_ due to 'potential schedule ilnpact to harden the camera 

locatio;;-top~e "~l~de flying debris at" launch. :Qiscus sions are continuing in 
an effort to res-olve this problem. 

The LOX valve seal leakage on AS-5 03, Engine 4022 (reported in my 
Notes of 3/18/68) has not been isolated and c.orrected because of delayed 
completion of the OATS (overall test sequence) tests. 

All approvedmodifitations on the S-:-IC -4 F-l engines wiU be completed 
by April 16, 1968, and there will be no traveled work at KSC. V 
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Member s and wive s of the Canada- United States Interparlimenta ry Group 
visiting New Orleans in recognition of the City's 250th anniversary, will 

,---
tour MAF Saturday, ,May 23. V 

I 

Co- chairman of the U. S. delegation are Sen. George D. Aiken (R. - Vt. ) and 
Rep. Corneliu s E . . Gallager (D. - N. J.) Other Senate members are: 
Allen J. ~l1ender (D. -La.), Russell B. Long (D.-La.), William B. Spong, Jr., 
(D. - Va.), John Sherman Cooper (R. -Ky.), Len B. Jordan (R. -Idaho)' Hiram 
L . . ,.Fo_r:g (R. -Hawaii) and Robert P. G .£iffin (R. -Mich. ). 

In addition to Rep. Gallagher, the group will include the following members 
of the House of Representatives: William T. Murphy (D. -111.), Harold T. 
Johnson (D. -Calif.)' John M. Slack (D. -W. Va.), James W. Kee (D. -W. Va.), 
Mark Andrews (R. -N. D.), Robert T. Stafford (R. - Vt.), Vernon W. Thomson 
(R. -Wisc.), John J. Duncan (R. -Tenn.) and William S. Broomfield, (R.-Mich.). 

The Canadian delegation will be headed by the Hon. Alan A. Macnaughton. V 
Economic Impact 

Mr. Roger W. Hough of the Stanford Reseal=ch Institute, Menlo Park, 
California, visited Michoud Assembly Facility on March 21 and 22, in 
support of the Institute I S current study for NASA Headquarter s of significant 
impacts of the space program. He was particularly interested in the build
up of New Orleans East area and the effects that MAF has had on its , V 
development. 

Mr. Hough was furni s hed copies of various economic impact s tudies as 
well as updated information secured from the New Orleans Chamberof /" 
Commerce and the State of Louisiana, Division of Employment Security.V 

"HAPPY B1Ji.I_H:Pj \ ."l" ."7 • • f:rom the Michoud Assembly Facility Employees .. ~ ~ VV 
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NASA Safety Program Memo 

A memorandum from Dr. Finger to NASA Progra:m and Staff Offices 
and Field Installations, dated March 8, 1968, announces "The NASA 
Safety Program" as recommended by the NASA Director of Safety, 
Mr. Helgeson. The following areas were highlighted: 

a. Relationships a:mong line and functional management. 
b. Surveillance of contractors. 
c. -- Specific delegations and requirements~ 

A brief on the NASA Safety Manual was enclosed. They plan to issue the 
manual early next month. The subtitles only are listed below for your 
infor:mation: 

PART I General 

PART II Safety :management 

PART III System safety 

PART IV Industrial safety 

PART V Public safety 

PART VI Safety service s 

PART VII Manned Space Flight safety 

PART VIII Safety training and certification 

• 
PART IX Accident inve stigations and ' reporting 

PART X Hazards identification safety research and data 

PART XI Aviation safety 

Safety Conference 

A three day Government/Industry System Safety Symposium is presently 
planned for early May at Goddard Space Flight Center. Helgeson, Lederer, 
McGuire and Cohen and others from NASA Headquarters, as well as 

Center representatives, will participate. v / 
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Physical relocations l Advanced Systems Office and Systems Engineering 
Office: Planning has been completed for the ........ l1J..9v:~ .. of Advanced System~ 
Office personnel to the seventh and eighth floors of building 4200 and the 

'~~concurrent r~loca~i9n _ of Systems Engineering Office personnel to the 
sixth floor of building 4202. The moves will be made on the weekencl ~ 
-of April 6, 1968. V 



NOTES 3/25/68 GEISSLER 
1. ~ol".putational SunnoTt Problems: Inadequate computational support is 
de113.ying us in meetinf our corr..mi tr.:ents· ~·- - lBt-! 7094 ' turn around time is 

eXtremely slov; AAP mission 2llalysis work "is hampered by ~pall anount of 
lI~lrVAC 1108 tiue available for scientific studies. Completion of 3rd 

~-teneration (110 8") con:puter facilities is suppos'ed to relieve the latter 
situation. H~ever, some imnediate relief is needed, e.g. (1) allo~ing 
addi tional l~olB time for scientific evaluations, and (2) insurinr, that 
other f"acili tie s adequately handle 7094 o\rerfloiV. ~e_ are affected by 
reduced pro~~ing support, 2lld next fiscal year's proposed reduction . 
is alarming. EveJL thourh budget cuts are unavoidable t requirements fo! 

--c OIIlputers and proframmers should not be considered proportional to amount 
'ol" hardware to be developed. Computer usage for simula.ting nj.ssions, mis

---s.ion planning, ·timeline analyses, etc. t ~ay. increase durin€; periods of _ 
,Program austerity the.t force use of reduced hard ..... are ,systems. He contin-_-----tII 
ud!Y reevalua:t -e our assignments to COr.tputation Laboratory' s prof'ramr..ers) 
to insure that 9n}.y necessar:v- tusks are beine pursued. ._Also, since '\ore /; Iy-
currently reque.st more jobs to be run than Computation Laboratory can . ft w/cl 

;a ,ccomplish for us tit has been necess!'.ry for us to assir,n a priority to - . ' . '{ \ 
each task. To maintain our con:petence and capability of quick response, Ylet?'-~ 
i -t is _extr.- eme1y i. mpo;tent tha.t . \-re. be p.r .. ovide.d adeC1.uate prop.;rarr1". er sUPDor~~ ;' . t-!e ~~ .t.<2._x ... ev1~o'~t.~l: ,? .... ~D.9J.~.~'pr.99.l~.rrL~r.ep. .in ,_ considerabl,~ ~ . .de:tn:i,)~gttrJD g._~ 'l~ ____ ' (~ 11.'1-

.!~E.~l!!!Ilg ~_,ma:npowcr .. ,r~_~j.~x",.J9X."J.1:r._·_.~i-!.~_,i~4n~r,~ pr in a special rr.eetinp-, if ~e f '}';'-I 
m_Mrpower reviewr is delayed. "') t-,; I1...AJ-

b
2 • Dr. Hueller Briefing on Unranned Rendezvous 3/20/68: Unon re<luest ; GU!t~ ~. } 
"7 D-;. ~ t-tue1 ler, Aero-Astrodynamics Laboratory performed a 5Lu~~k study of-\- ;. )1. ' -'1.-1 -

.prolD.l.Slng ways to deliver the LH/ ATt-! wi thin 500 feet of the orbi tal wor~s \ cJ r- , .. \...e 
/.Sh?'I.'t using the S-lVB staee and the lU, for propulsion and f.uidance. Six H I,I /e., 

Aero-Astrodynamics personnel participa.ted in the presentation of the reshlts, ~tl 
coordinated by R-SE, to Dr. Jv~ueller, r,-lr. C. Matthews and others • . The most ---p:, 

.. promisine fli ght profile consists of direct injection into an elliptical ' , 
phasine: orbit, a minor correction after 1/2 orbit using the S-IVB auxilia ry 

- ~~pUfsIonsystem ·or wo'rkshop auxiliary control -(HAC) syste!:l, and the -- -
.....2~bi t is then circularized :-,fter I 1/4 to 1 3/4 orbits by using-a. second . 

S-IVB burn. lU I these me.nem'ers are controlled by the S-IVB IU. These "---_..- ~' --_.. . - . 

maneuvers are "folloved typice,lly by _ 4 vernier burns, less than 4 'ntIs each, 
using a ~Odir~ed auxiliary propulsion system. The ~resentation, eVen if 
necessarily lackinr, in depth ana. leaving many details open t yTaS essentially 
~.ll received. A follmr-on error analysis end I:'ore deta.iled cost i r::pact 
study- by I:8FC Yras- requestec.1. by Dr. Mueller. Also, tl-J.e effort is to b e 

·supported by' !:SC. Son,e'.rhat confusinr. to the unini tia.t e d y!as the supposedly 
small savings clair.ee:' by I-lSC, to be achieved by usin r: the s-Ivn/ru for this 

~ phase of the !:'.ission. ~!SC stated that onlv a fev.T rr.illion could ce sayed ' ,.., l 
\ ~t::.:.~.:.""' __ " .""---"" -~ . .... ~ .... _ ......... ___ ._~ ~.-. ...... __ .---..""'-"C-.., ...... - ....... '··~'·"4'1._ ...... .,-"""-_.~ .<:;. 

in Ui modifica tions if the S-IVB/IU ...... ere used to nerform t:-le rendezvou:; . ... 
Thr~r su!>p~;edJ...';- ~r:.all -- s~';i;g~ · ;"a"s q";'oted- to be"'~y~'ri ies s - i i-ta n the $6 · milli sms !-
:r.equired for softvare wodi fication to the L!i/csn fuidance co r: ~~uters. There 
appears a very good possi bi 1i ty that the 2 burn S-IVB portion of the profile 
will be adopted, \-lhile for the vernier maneuve rs , either the S-lVB or the 
sepa.rated U-r syster.1 s will be considerec.. This should e:i ve us a vood start 

r. _~_f?~~.9-~Ilt1ann€ d resupply J':'lode. V - - __ l~~., 
,...' - ••. ..- --'.'. • ~ ...... ,-...--~ .......... '!~~ y. 

Ed Buckbee
Translations
H. Weidner Please let me know what came out of the review. B
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'!; I r;-; c{1 P B~/~/ 
1. SPACECRAFT PROGRAM: Houston has received 25 spaces for use at; 

"'-'------_. _." . 
the Downey CSM facility to hire badly needed inspectors.

J 

The 
p-rovls1.on is that they first offer positions to some of our 
"technician" category people. We are se tt~ng \lP a 60-<;lay _ 
training course to make inspec toiS-()utof those "techn~cian~" 

"t:nat ~· ac~ept employment with MSC at Downey. V 

Quality Laboratory present 1y ha.s .. ~.? __ p~~p1e supporting the CSM 
full time in the field. Of these, 11 are inspectors that will 
-be withdrawn the end of ga.y:'. -'By then Houston should have the 
-25 new spaces filled with qualified inspectors. ~ 

2. NEUTRON RADIOGRAPHY: We have recently culminated an agreement 
with P&VE Laboratory for a cooperative effort in the field of 
neutron radiography. ~&YE .has agreed to modify their Van de 
Graaff generator and facility to provide a medium energy 1evei 
neutron source. It is our intent to develop a direct viewing; 

-'ctosed circui t TV system which will provide an instantaneous 
radiograph of the item being examined. X-Y transtation axis 
will be included to allow movement of the item while it is being 
viewed. Further, neutron radiography provides ~ means of eva1u- , 

. ating low density organic materials which are pervious to X-ray . . 
-i~~sent method~ ' require an eight-to-ten hour autoradiography 
film transfer technique ' which is very costly (approximately $250 
p'~! __ ~hot) . The neutron radiography system, which is being --.. 
developed under FY-68· OMSF SRT funds, will npt repLace X-ray, 
but will provide a ~_~~p1im~ntary NDT .method. It is planned to 
have the facility operational by July 1969, at which time we 
will initi~t; development and evaluation ofNDT methods and 
application of neutron radiography as a quality tool. ~ 
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1. 5T- .124 r.:-.\3t fcrm fo r AS-S02. (!\ct'erence ' Notes 3/18/68 HaeUSSCrlllnnn, Itell 2) 
The i;rit'fo'i:lil-~'hTd\-was"rcmovc~f from AS-S02 at KSC has been returned to R-AS1'R· C 
for tes ts. Special slip rin;; tests. torque tests. gimbal fdction tost., 
continuity tests and a complete system overall verification test have been 
completed. !!.t.!..,!}':~t~m" ~s h, satis factory wor~ing condition and fi1:cts all...., '> 2.. 
specifications. No trace of the problem t~t was .. ~ported at t5C CM be iounu _F -: , 

:noT.,,:c~nJ ( .be ·dup}_~ca~ed . . ~i .th this, syst_e,!,.:.. It is, now planned tbat this sy:steH: 
will be returll~d to KSC on Mo-nday 25 Harch for ~p'are backup to AS-S02. 1\.«;'205 . 
and AS·503. Y ./ ~~ ---- -----.~~ .- . '--... ~~-.,-

_""' .. _ .... _ .... -~ --\.l-:..' .. 'I., ... - ,....c- -.~ 

2. AT~1 Controls and Di spl oys. As a result of the Ani Preliminary Itequl r~a;v.'nt5 
RcYiew'-i\:to "-'ni()ii111s--agO:- ~~f:rC"" f~'lt that the Control .and Display Panel (",Cuid ho 

.. ~in .. p Ii flctl and £C~uc9'-! . .ln si zo,. We have been \vork.i. n g \.; i th r·'I..sc i 11 the (\:;1" i.l;: i <;L ;.~ J 
Ad · lIoe grol.:p to fi"!:st deCile the n.~quiremcnts und from th;~t cJtabli~h a pil!"wl t 
layout ..:' The ili-{; .9f panel 2.1i~ ty ~~c _Plm~ was approx~i matel), ..,l,1QP .;"qudl''': i"llc.he.~ . . 
Based c.n the nOil/It defined MSC re:qui ~ements. the panel area is 2.200 ~ftu~!"~ -

Jnches, ~"e "./rrrlla\,c"'fo"'-ros-o'(v~ wi tJ.,·- th·c···flSC personnc 1 ~"hat requll:Crncnts can bf; 
eliminated or accept <JHother design approach on some of the functions; i.o .• 
utilization of th~ Digitn.1 Address System (VAS) via the keyboard. t-fSC 
person!' .: 1 strongly objected to the OAS at the PRR. During the recent UVATf.f 
review. Dr. Mueller stat.ell that ,attempts should be macJe to make the pa.r.,l , 

~, smaller than 1700 square incnes~ At that timo, the 2200 square inch paJ~l 
size had not been identified. lie will continue to work with ~'5C J)crsor,nel to 
reduce the panel size to a minimum. V ~ 
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HEIMBURG 

Test FW-078 was successfully conducted on March 19, 1968, at the West 
Area F-I Test Stand for a malnstage duration of 25 seconds. Primary 
test objective was to~so_us~.I,~,~ L!.y"'. _~v~lu~t.e a .Saturn V IU model with .... 
a live ST 124-M instal led. Data from this test are being evaluated -

..... by- ·R-P&VE and ·R'':ASTR. V-~i{· ' 

S-II~4 (MTF) 
5-11-4 proof pressure test was successfully conducted on March 22, 1968, 
to a LH2 tank pressure of 36.18 p.s.i .g. The No. I LH2 ventvalv~ ~~s 
raJ ieving at 35.7 so ,the 9verride closed feature-'was used- to "prevent 

~5-h.I~~~va)~y~ ):r~m . re I i ev (ng. , The vent was manua II y opened at 36. f8 -
p.s. i .g. by the C7-801 panel operator. ~-

S-IVB (SACTO) 
S-IVB-505N was installed on SACTO Beta I Test Stand on March 14, 1968. 
Modification work including non-propulsive vent will continue until post
static checkout begins on Ayril 18, 1968. S-IVB-506N is in pre-static 
on Beta III Test Stand. V· .... 

EXPLOSIONS ON REACTION CONTROL SYSTEM (R.C.S.) ENGINES 
From the test experience we have on the S-IVB Auxil iary Propulsion System, 
we do not encounter the same phenomena on the MMH/N204 propel lants as MSC 

encou'-nr ers w( tn Aeroz(ne-50/N204 .. Appare~t 'ly, the R.C.S. propellant ' ..... W 

freezes on 'expans i on 'Th ro~ gh the ' i"'nj ector, plates out on the chamber, and 
~ ·u nde r the right ' cond i t ion, ~p.J ()de~ . We ha-ve ta 1 ked with Hen ry Poh I J the 

MSC Project Engineer who worked in our Co~ponents Lab for about six years, . 
and MSC is on top' of the problem. _They have a test facility and ar'e 
already testing to try to dupl icate the conditions. \~ 
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1. APOLLO MANAGEMENT INFORMATION RETRIEVAL SYSTEM (AMIRS) 
PRESENTAT10N: Mr. Don Seaton, Apollo Program Control 

Office (MAP-I), NASA Headquarters, gave a presentation March 
21, 1968, to MSFC personnel on the above system. AMIRS is 
a ll~neralized information retrieval system funded by Head- , 

,quarters and developed by GE-Daytona for use by Headquarters, 
MSFC, KSC and MSC. The system is currently undergoing trans-

'-lation to run on MSFCTs third generation UNIVAC 1108 computer 
and is scheduled to be available for use some time in April 
1968. Actual applications for AMIRS have not been deter~ined 
Dut it does appear to have some potential use at MSFC. \(' 

2. PRINCE/APIC: At a meeting between Computation Laboratory 
and Brown Engineering Company top management, BECO verbally 
proposed to handle all computational support for the Parts 
Reliability Information Center (PRINCE/APIC) as apart of the 
support now being accomplished under the current contract 
with Quality Laboratory for PRINCE/APIC. An unsolicited pro
posal is to follow. I/' 

3. PRINTED WIRING BOARD LANGUAGE: The Printed Wiring Board 
(PWB) language, developed by Computation Laboratory, was 
successfully demonstrated during the' Gerber 1500 Drafting 
Machine's acceptance test prior to shipment to Astrionics 
Laboratory. ThePWB language permits a design engi'neer to 
~describe the wiring' path of a printed circuit board in a ' 

"-

language ,mOre natural to the engineer; the language ' is proce,ssed 
on the IBM 7094 computer. The output from the computer is 
compatible with and is used to control ,the drafting machine's 
act~qn,~ _. The!WB langUage offers a significant advancement --
in the area of printed circuit manufacture. V 
4. THIRD GENERATION INSTALLATION STATUS: It is estimated 
that the contractor will begin Phase I acceptance between 
April 1 and April 15. At the request of the contractor, system 
checkout is being continued. Plans for the Phase IIA instal
lation are underway. Difficulty is being experienced in floor 
space allocation because of our inability to move the IBM 
7094 1 s to the GSA installation. ~ 

5. VISIT OF CAPTAIN SHERER, NASA HEADQUARTERS: ,Captain Sherer, 
the chief of the recently formed Operations Office at NASA Head
quarters visited the Simulation Branch on Tuesday, March 22, 
1968. Captain Sherer drove the Lunar Surface Roving Vehicle 
Simulator and observed the _Lunar Terrain Model and details of 
the Terrain Sensors and the optical pickup on the SMK-23. 
He, also, observed results of an engineering design study 
being accomplished on an EAI 8812 analog computer. ~ 
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Thci.T1.:t J. (~onti; oJ~Co~~:!:..~'L.~:.,:i;!lcnt - It no\-! appears that_th~s e:.;:perimcnt 
wIll be flo;m on AS-20G. It had already been integrated into the IU prior 
"t~ ' the Apollo directive ' i-lhich eliminated flight experiments. Since to render 
it inoperative 110\7 "]QuId require further ret'lorl< of the. IU, it appears that 
the decision has b'een made to let it stand. It is ~~~.~ctly a non-interferenc~ 
type experiment, requiring no astronaut participation. It is designed to 

-, expose automatically thermal control sur faces to selected portions of the_ 
).auncJLand injection envi.ronmcnt in order to determine, _by comparing the 
ef£ecti~"{ty - of identical co.:tting's· exposed different times along the trajectory, 
the effects of operations during each portion of the launch program on the 
~herma1 coatings! The only imposition on the Apollo program is the strip
ping and distributjPn to P&VE of the data \·Jhich is planncd as a part of the 
normal IU data. V . . 

Precision Op_tic~) Tra~kin?; EX1:er~r.len!:. - This exp~~I~nl~nt, "7hich involves 
as _the only vehicle chan3e the installation of cc:~cr reflectors on the 

_ external skin of the IU, has beeu delayed in execution pending the com- . 
J.-' ;- C ~ 'pletion 'of - tlH~ . .\pollo program. The _decision to c1 clay "7as based on the no 
/\(tlt.!)/ ;.-US \flight e:~pcriments directive. The experinent is designed to test the capa

/<:~j . bility of tracking a vehicle rrOf.l lift-off to orbit, Hith fractionaJ. meter 
I ' .., - - -'-... ,- '.- ... . . . 

---- precision, using a laser-telescope rad3.r. Oae of the <1uestions needing an 
/.o,;.b /I'r~ ;..~?;}Y.2E~,~;::.~ .. :~t)l~. sf{q~. t§< ,Q.f ._!,~.c.lebJ:is~'" J~rc~)~}, .. lJ.p~~~i~fiJ~'IF§~]I§~;2'f;qIi1.~:t - ~ 
it ',dd 1<i~~~_V.l.!~~_,~J:t,e __ Y",,~ . .sY..,~~.~~.!J:. , Vl,tBs...:;:.~".R,f, • .1, ~~~-<::h:~j To get an ans,'ler, the proposal 
f \IS 'r,~ " \vms made to L10unt a cc(·e.r reflector to a handrail on the arming; tm'ler 
Ilo\.l(c.. htc ( ,at about the IU level ~'nd measure durins the 502 flight. -'Jhe~.·tes·t~·~~·o~·ld 
A.- . Va;; -. kwe been .s9r'1r.l~~.~}-Y_ }l?I1,;:,in,~~.~~J~;:.e.~,c:,~" .. :!f,~l:., !:p?~~O __ ?~~,ratio.r::.)" engineering 

. (! ~! '1 ~equire!-:1ents ilOc,dd ha.ve been simple -- the spotting, drilli.ng and clenning 
l,Jtl , ~lr{ll f t!.. ?f a couple of bolt holes and bolting the reflector in place. Activation 
tt--!J . 7Tfry --Q.,.~ ••. ';;he be@11 ,",ould have occurred only ",hen the \-Jork area Has unoccupied. 
l...r!~'\~ , r;'/<".J The -E:e.ques t . to conduct the __ t~;;.~_ . h_as _b_e_c.!l, .. 2-~S~12V.rov_~~ :2.~:., ~~::, .. ?_~~~_§ ,_ ,Eh.at _ ,,~h..~ 
'I I , -. ,.required mC?c1 ., ~_o theLU~ , i? not , ~ ,; f11~~4atory ,_,cha.nge •• " .. \:!.e. _,.~cre.e ,b~.~ , phi~?-:, .. _~ 
." .OJt:,~ .. JS~~i. sophicallyye "londer if mayue ~ie haven I t just finished straining over 
V(I$. k ;! ,' another. gn<1t .~·.'hich '.]Quld probably have beea sHalloHed unnoticed if .. ye.·~ .. _, ~ 
-hr)'(:d - could.)~aY~21~~.~e . ita mere nearly' c~~=~ ,_,s..~_:,~~" .,~~~~_~reLlent • 
. (.' \ ) t' , - - - -
• v .. ,':.... Hork bY.._the R~sc:.£!rcb.. Institute - (reference my note ef 3/lf/68) (copy attached) 
I HIt/,!' I think it uouJd be good for you to occasionally reiterate to Dr. Hermann 
h'e. O~C U sev~ral of the- points ' lhich '-Ie have-'attell11;ted to make recently: (1) It 
I '. i .. ~'\ is necessary that theY~,~ll" ,.~l~, a~ .. ~n~ivid~lals on the ,competence of the~r_, .. 
'H',-. ~n.dividual ,researchers and their capabilities to do our individual reseC:'.rch 
It'llh tasks. (2) The thine most li1(ely to give them a real competitive advcmtaze is 

to develop and to utili~e in npnroachinS our faiii~ orosaic research tasks -· 
tl:e iL2.:;irvlt:'on un(f-ol.:i~T1l21 thinkLng capability m~si: usually found in a strong ' 
.'1C:.:.dCi:lic staff.' (3) Generally, the very good original research~r is a poor ., .... -- , 
sa1csr,:an; b ... , t sllccessful research i~'::s-titL~tes probably occur only I-1h2n their' 
111~·n<lgef:le;1.t ar:.:-iVC3 at a pX0~)e;:, r:; i:~tl.'l:e of: S90dTescC'.rchers. (p.cade~dcians) 
\1ho Il:.:ly be pOOl' sCl,les;,:en and $ood snlc8L1cn, ,o]ho may not be_. ~'7S~:t:ld_"b.ef\te::s as __ 

, . _ • • _ ~ ., ••••• • • --1 .... . • " .• _" ', • • _, ___ • • _~ . , __ ~ r ' - -

researc!".2rs. (t;) :Di..·icfly - st<'.rt oorryin3 less about sellin~ :\RI. and start 
\wrryine raore abo:"lt building LIp a salable cor.tbinc of U. of Ala-lIuntsvU Ie and 

:\~I . ,.-.~ v/~ t . 
,,1.J. I (.t!.~ ", .\ / :.,,,0'. \.!"lft- {J/.'II._j .'1.,.-./ Ill, .. "r" .,! ...:...._ . , .. / f. . ': . . , ~.:{l7~) . {; -'H-- ~"", •• t ...... , .... ,·. _ 

(;[C(:Jl(/~:I/ .... !,. ft(d {"'~ '..f:j- .• (.;~ .\. 1·<: :1 /t~ .,,~, 
• .-- ~~". ' ~ ... , • ' .. 't I , 

) ., -... "I 
'''"''''II~I 

Ed Buckbee
Translations
Kurt Debus KSC Looks like this would have been a very worthwhile test. Thru what review mechanism was this turned down? I think we ought to be a little more flexible for things like this. B


Ed Buckbee
Translations
B.J. I hope our meeting with Reeves and Hermann accomplished what you suggest here. B




NOTES 3-25-68 KUERS 

:1 J{L (~q~h 13 3/~ / 
8-1 I Mi ni-Stage Str uctur e: We ar e presently in a very ti ght schedule 

~-"~-" , - ,-_."-' , 

squeeze in the manufacturing operati ons of thi s structure. The Boeing 
CompJny has completed the instdllati on of approximately 7, 000 strain 

....... _, __ ~ 9 " 

ga.ges as of Monday, ldst week. Thi s installati on took several weeks 
'"'- th~?re than or igi nally planned for, due to an underestimdti on of the job. 

However, Boei ng has ma.de dn all-out effort to mi ni mi ze schedule impact, 
worki ng 7 days a week, 24 hour s per day I and pulling in speci al i zed 
peopl e for thi s operati on fr om Wi chita and Seattl e . They have really 

~_~._.....-..-.-.~.~_ ............. _- J ... 

done un outstandi ng job.~ The next phase whi ch we have star ted now i s 
"The'~"'foa-ming of the bul khead. Agai n I we wor k around the clock I seven 
day-s""' a w'eek I usi ng "a "consfderabl e amount of over time. Si nce the 
tool i ng and the set-up is new and thi s is the very fi rst time we have 
applied the foami ng technique to full -si ze har dware, we have hi t some 
mi nor unforeseen snags. However I the foaming of the bulkhead has been 
satisfactorily completed over the weekend. The foam will now be machined 
at the side to allow as sembI y of the forward skirt section to the Y -ring. 
Thi s is the next major operation and is scheduled to start April 1. The 
.2000 special Huck-bolts needed for this operation have not been received, 
although they have been on order for more than seven months. The 
manufacturer, who is a sole source for these bolts I apparently has higher .. _ ....... -
pr!gri ty work from the aircraft industry and has changed delivery promises 
~s-everal times. Mr. G. _~uckner is E~r~onall~ wo'f'king ~ i th us to overcome 
this problem. We are already planning work-around methods I substitution 
of bolts, and changi ng sequence of operation in order to meet our end date. 

V 



NOTES 3-25-68 LUCAS 
3/'l-~?;/) 

1. PRELIMINARY DESIGN REVIEW BOARD MEETING: The Senior Review Board 
met at MSFC 3-19-68 and 3-20-68 to dispose of the l1QJ:\JPS generated 
during the Design Review in December and the Crew Station Review i~ 
February of this year. Dispositions of these RIDS were: 179 approved, 

-~29 disappro;ed, 2 approved for further study, and 8 withdrawn. The 
preliminary examination of the resulting actions indicates that MSFC 
has 85 open actions, MSC has 27, and there are 46 joint inter-center 
actions; one action was assigned to Headquarters. The total review 
was completed in a day and a half thanks to the cooperation between 
tLe working levels of the two centers in pre-board meetings aimed at 
the resolution of design discrepancies. This is the last large design 
review for the workshop until the Criticaf "Design Review, tentatively ' 
scheduled for early fall. Interim design reviews will, of course, 

' continue particularly on those items which were not available for the 
_ current review. \;~" 

2. S-II-4 CRYOGENIC PROOF TEST: The S-II-4 liquid hydrogen tank passed 
the cryogenic proof test on Friday (1.05 times max flight stress). 
A test program by Tiffany of the Boeing Company at our request supports 
"that 1.05 is an ap.E.r:opr~iate proof test level. The successful test on 

-' Friday supports-the long standing MSFC contention that the vehicle is 
ready t;-flY. -\/- - " 
j. RECENT R-4D ENGINE FAILURES: During the Apollo 5 Mission flight, 
one R-4D engine (RCS) on the LM I stage failed. This failure occurred 
after some very severe off-limit operating conditions. In a recent 
series of tests at Marquardt, 3 R-4D engines failed. These failures -.. ~ ~. . . 
all occurred with the engine firing in a vertical up position, using 
Aerozine-SO as the fuel, and operatin~at minimum impulse bits ~1§ 
(milliseconds) per pulse. The very low impulse bit aggrevates the 
problem since incomplete combustion occurs with the short firing duration. 
The unburned propellant deposits on the chamber wall and, with sufficient 
accu~ulation, will overpressure the ch,amber on a subsequent fi:dng. 
Our OWS Propulsion System (WACS) uses a scaled-down R-4D engine. We 
use ~~ (not Aero7.ine -50) as the fuel since experience has shown'MM1l ' 
':0 "provide more stable combustion characteristics and to be less 

' susceptible to pressure spikes. Using the 22 lb. thrust (instead of 
100 lbs.), w~ operate the engine in a near steady-sta te mode ~~ ~S . . 

'- instead of 13 MS), thus allowing time for complete combustion and 
'sufficient -Chamber heating to vaporize any unburned propellant at shut-
"-- , 

down. We will continue to follow the MSC experience, but at this point 
"are not overly concerned due to the above comments. We plah a rigorous 
ground' test program, with sufficient limits testing, and should be 
able to pinpoint any problem of this nature early. ~ 
4. INDUSTRY REQUEST: A representative of the American Sterilizer 
Company, Erie, Pennsylvania, has requested James Kingsbury to ass~, st him 
in finding alternate materials for use in commercial sterilizers. T!i e 
gent leman was referr\ec;1..---to us by NASA ' Headquarters. Fe will visit 1,1 8 

the week of 4-1-68. ~ . 
5. HAZARDOUS GAS DETECTION SY.STEH (HG~S) TRAINING: Our Materials Div. 
gave a one-week training course for operators of the HGDS at KSC last 
week. We believe that any future training requirements can be handled 
by the KSC civil service personnel. 
*mono-me thyl-hydrazine \~ 



NOTES/3/25/68/MAUS 

'!> h .. ~· 9 \//) 
MUELLER POP 68-1 REVIEW - Dr. Mueller reviewed POP 68-1 at MSF 
on March 19. Significant items were: 

a. Apollo Cost Estimates - FY-6S: Dr. Mueller expressed con
cern that center estimates of the cost during the balance of FY- 68 are 
higher than -estimated by MSF I since both the centers and MSF use , '-
essentially the same data as their basis for the estimates. (MSFC 
projected total cost for FY-68 - ,$.971 M; MSF estimate - $940 M.) 

MSFC's estimates of cost in POP 6S-l are intentionally 
conservative and based upon. target costs for the major primes. The 
cost rate projected in the "other" area(R&DO procurements I minor 
contracts I propellants I etc.) in Marshall's POP will probably not 

~ __ completely materialize while the maj or primes can be expected' to 
~ontinue to be below target cost. ~!e'~3..~,!~,?l~~,~_,~ .~ ,"pr.g.b.~9..1y' .p~a1is,~i~~. V ,,--

b. Over Guideline Submission in FY- 69: Dr. Mueller was 
concerned that the ~enters came in over the MSF guidelines in FY- 69 . . 
Marshall was $13. 6 M over in Saturn IB and $1.9 M over in AAP Experiment 

~_Definition. Both MSC and~SC submitted a ~uch larger, II over guideline II 
request than Marshall. > .......... 

c. Saturn V Follow-on Procurement: Due to concern that Congress 
may cut AAP drastically in FY- 69 I . ,~l:1bat asked MSFC to develop a delivery I 
plan for Saturn V based on no FY- 69 funding for 516 and subs.. The resulting t 
plan slipped delivery of 516 one year from the current schedule. This would I 
'cause either a production gap after 515 or a further stretchout i~ 'the deliveries~ 
of the Apollo vehicles. Kubat will try to get FY- 69 money to Cl:void the gap . ~ 
(~ven with a reduced AAP Program) . ... ··"Dr. ~ueller indicated he pr-ef~~s a . 
production gap '(even with Kubat ' s warning that this might eliminate any 
follow-on p~ogram) to an additional slip in Apollo deliveries. V 

d. MSF Mark-up of POP 68-1: The attached chart shows the MSF 
program office positions on the MSFC POP 68-1 submission for Apollo and 
AAP. ~, 

e. Apollo Runout Costs: The Manned Lunar Landing cost previously 
given to Congress ($23.9 B) i.ncludes $lS. 7 B for Apollo R&D. Apollo R&D 
cost estimated by the centers totaled $19. S B. The Apollo Program Office 
evaluation results in a new estimate of $19.2 B; however I Gen. Phillips 
advocates _?dhering to the established"flgure ($lS. 7 B) by charging to 
Apollo the launch and operational costs only through SA-205 and SA-511 
and "common" support costs through 1970 (rather than 1971). V / ' 

t 
f· 

I ,. 



NOTES 3/25/68 RICHARD 
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Ad Hoc Comn1ittee on Apollo Crew Safety: The Ad Hoc Committee met at 
Headquarters last Wednesday and Thursday. Th'is Comrnittee is configuring 
an investigation which will hopefully dovetail with the manned flight DCR 
looking primarily at crew activity and operations through the mission 
time lines. Past design and operating judgements will be reviewed in 
cases where new data, systems changes, experience, etc., may have 
invalidated prior work. It is intended 'that the Committee work thr'ough 

,the line rather than through the panel operation - largely the same peOple 
at this Center. 

Although the intent of the Committee Chairman, John Hodge, MSC /FC, 
is to ,avoid back tracking through previously decided issues, this Center's 
repre~, entation expects to rejustify positions taken previously. 

Membership consists of the following: 

John Hodge 
R. D. Harrington 
F. Vreuls 
J. W. Bilodeau 
D. B. Pendley 

MSC/FC 
KSC/LO-PLN 
MSFC/R-SE , 
MSC /CF2 
MSC/FC 

To assure lTIlnlmum DCR overlap, we intend to work closely with 
Col. Teir and Dr. Rudolph. V" 



NOTES 3-25-68 RUDOLPH 

'!J J I] ~ 0.~l> 1. S-II Stage Cryo'genic Proof Test: l ' I 

o The simulated S-II-4 cryogenic proof test on the B structure of 
the S-H st;~ct~ral test program (S-II-4 type upper tank section, for~ard 
dome and forward skirt) was successfully completed at Santa Susana on 
Sat.» 16 Mar. 68. V ' 

o Based on the above success, the S-II-4 stage cryogenic proof test
ing. was conducted at MTF on Fri., 22 Mar. 68. V 

The LOX tank was filled with LN2 and pressurized to flight 
pressure Qf 22 - 24 psi. I 

LH tank was filled (with LH
2

) and pressure was increased until 
it reached rAaxiInurn proof pressure of 36. 2 psi at which time the tank 
vented as planned . .. :l\ll ... <??jectives of tests wer~ accomplished s~ccessfully 
and there were no insulation ~amages. ,/'-

.................. _. ~ 

- Stage will be removed from test stand on Sat., 6 Apr. 68. The 
tank will be re-inspected and stage is scheduled for delivery to KSC (on 
dock), Tues., 30 Apr. 68. ~./r 

2. AS- 502 Launch Vehicle at KSC: 

o During a rQutine check Qf the LH2 umbilical disconnect, and also 
intern.al to. the discQnnect, water was fQund Qn disconnect confirm switch 

...... .., ... • ' .• ~ __ . .r-~:.o..,.. .... ".-.l"~~:~""~\'<: '1:' ......... '_"''''. .... _ .. :->. __ ..... ". -t"·~,z.: . .i.., . 
.. ~c;,t.~~~l.'?Il~ ~l]..~ft. .. It was, therefQre, necessary to. replace the grQund half 
of the LH2 umbilical discQnnect. 'r/ 

o CDDT began Sunday night, 24 Mar. 68, at 6:00 pm (EST). Th~. CPDT 
is officially scheduled to be complete on Sat., 30 Mar. 68; however, 
ifocco Petrone (KSC) is targeting all activities to be completed with CDDT 
at 7:00 am (EST) on Fri., 19 Mar. 68. V 

o Launch of AS-502 is scheduled for 7:00 am. (EST), ~~~'._!..... 3 _Apr. 68, 
whether CDDT is complete Friday or Saturday, 29 or 30 Mar. 68. V 

3. AS-503 Launch Vehicle: 

o Overall Test # 2 was not completed on Fri., 22 Mar. 68, as planned 
due to several problems. Inasmuch as .KSC is pressing most of their launch 
crews into the AS- 502 launch activities, additional testing of this nature on 
AS-503 is being postponed until after AS-SOl launch. The only major test 
on AS- 503 which will be conducted is the Pull Test which is scheduled today, 
Mon., 25 Mar. 68. \,~ .,-

4. Bendix Labor Strike at KSC: The s_trike of the B~n~~x support personnel 
was term.inated on Thur s., 2 i Mar. 68. I ..... ".,'~-

r 



NOTES 3/25/68 Speer 
5 J'l (, cf(>; 

1. AAP Mission Operations: ,MSC, in keeping with agreements reached 
during the Krcrft visit, is increasing their support of the AAP Panel 
Structure. \.,-Flight Operations Directorate (FOD) has taken action in " 
p -erscinnel assignments to panels they have heretofore not participated 
in and reassigned personnel to the other panels. In all cases the FOD 
personnel will participate with the authority of their organization. 
MSFC has in turn started their augmented support of the Flight Operations 
Planning Meetings. P e rsonnel from I-MO, I-S/ AA, and R-AERO 
attended the first meeting, under the new chairman W. Koons. We , 
plan to increase the participation in future meetings as required. V 

2. Baseline Reference Mission Document: MSC, upon direction by 
Mr. Mathews, is generating an AAP Baseline Reference Mission 
Document. They intend to utilize "the MSC chaired Flight Ope~ations 
Planning Meetings (FOP) as the media for coordinating the document 
and for obtaining Marshall's inputs. It has been recommended that 
the FOP generate the document and the Mission Requirements Panel 
technically validate it. The document will cover the entire ML-l3A 
schedule and will provide as a minimum mission profiles, systems 
performance requiren~ents, crew timelines, and contingency operations. 
The document is to be compiled and published under a very tight 
schedule, preliminary copy to printing b .. y May 1 and a finalized copy 

'--' by August 1. V 



·' 
NOTES 3-25-68 Stuhlinger 

3'", 19(\ I ) . 
"- ' .". . 

. 1. CONTAMINATION EXPERIMENT T 027: This experiment, which con
sists of a photometer and a ,s.urface sample array {developed and built at 
Martin-Denver}, has received a FY - 68 funding of 200 K from OMSF; thi. s 
money is pr esently in P&C. Additional funding requirements of 200 K in 
FY -69 and 50 K in FY -70 have been agreed upon by OMSF (Dr. Werner), 
OART (Mr. Novik and Mr. Quass), and SSL. These amounts do not yet 
include data analys is. This has been coordinated with EO. V .... 

2. ATM FOLLOW -ON EXPERIMENTS: You asked recently wh.:.~~J~n_ding is 
visualized by OSSA for ATM Follow-on experiments in FY -68. The follow-
ing funds are authori;-~ (i pres 'e~tiy' in-OSSA: . (AAP Funds for ~'tellar astronomy) 

a, 

h. 

c. 

",. '. 

For direct contracting by HQ: 

UV Experiment (Tifft) 
Gamma Ray Experiment (Frye) 
Gamma Ray Experiment (Klarmann) 
Gamma Ray Experime.nt (Waddington) 
Gamma Ra y Experiment (Clark) 

For contracting through GSFC: 

Gamma Ray Experiment (Fichtel) 
I-meter Telescope (Stellar) 

For contracting through MSFC: 

Support of Experiments 
Gamma Ray Experiment (Oak Ridge) 
Radiation Effects on Films 

d. Contingency 

75 K 
75 K 

121 K 
73 K 
27 K 

100 K 
235 K 

90 K 
119 K 

75 K 

60 K 

As usual, these figures are still subject to changes. V 

-I 
/ .~ "?) rff __ I 



NOTES 3/25/68 TEIR 
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. . ~/ 1~~\.' ) 
Q- BALL TRANSDUCERS: Rosemount Enginee ring Company ha s 
finally succeeded in i:nproving the welds in their differential pre ssure _ 
transduce rs us e d in the q- ball to the extent that ME, Quality a nd 
Astrionics laboratories are ·pleased with the result. A sample of 
the last six welds was inspected by ME laboratory a few days ago 
and delcared to be of excellent quality. What is really encouragin g 
is that it now appears that Rosemount has· developed their techni que 
to the extent that they are now producing welds with repeated quality • . 
They delivered the first four of sixteen transducers for requalification 
tests ahead of schedule last Thursday. They should deliver four per 
week beginning April 5. The fifth set of four is scheduled to go to 
Chrysler for installation in the flight q-ball for AS ... 205. If this 
schedule is maintained, it will permit delivery of the q-ball six 
weeks prior to launch. It is desirable to follow this arrangement 
for two reasons; first, it will 'permit some early retesting prior 
!o installation of the new production transducers in the q ... ball, and 
second, it will permit calibration just prior to shipment. Recalib r ation 
is required each six weeks. ~/---

FILTORS, INC. RELAY: We use the Filtor relay in the S-IB stage 
and in the IU. This is the relay which recently had the problem of 
a plug used during a solde ring ope ration falling through the port 
causing subsequent shorting or blocking of operation. We have .te~te_d .. 
~ large number of relays without experiencing the plug problem. In 
addition, all of our flight critical circuits using the relays have built",in 
redundancy and we do not expect a problem. y"---

INSTALLATION OF SA-206 MOD KITS IN VLF 37B: You may hear 
that we are installing SA-206 mod kits in VLF 37B even though the 
SA-206 LM- 2 mission has been canceled. We· have recommende d, 
and KSC has agreed, ~that the SA-206 update mod kits be installed in 
yLF 37B to bring the configuration of the facility as alike VLF 34 as 
pos sible and 'to :- reduce turnaround time 'for the ' next launch from VLF . 

-37B. v"""'- ' 



1. AS-SIS Schedt-l-ling: 

NOTES 3/25/68 WILLIAMS 

)/ ').~1(h 

One of the points brought out in the Saturn V Workshop study was the schedule 
advantage tha t can be accrued by allocating the AS-S1S vehicle as a prototype for the 
Saturn V Workshop." Howeverl this requires modifications to the existing MDC contract 
becauee the materials Clnd components are presently under procurement and sub-elements 
manufacturing will begin in early June 1968. If the intended usc of the S-IV B stage of 
515 is to. be a DWS) some effort to modify the contract to delay the start of any fabri
cation on the stage should be started soon. (S-IV B 515 is the last MDC st8ge presently 
under contract.) l// 
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